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HANDS-ON PLC PROGRAMMING 


(PART 1) 


Last month we described a low-cost Programmable Logic 
Controller system, the Micro PLC. This system uses an 
instruction set which is largely similar to that of the well- 
known SAIA PCs from Landls & Gyr. The short course we start 
this month begins with a general description of a typical 
industrial PLC. Next, we leave the hardware altogether, and 


concentrate on software only. 


PART 1: THE INDUSTRIAL PLC 


Software by J. Joostens 


N last month’s article on the Micro 

PLC it was explained that a PLC is 
basically a computer which has a host 
of facilities geared to controlling an in- 
dustrial process in a simple but most 
efficient way. This applies equally to 
the Micro PLC, although you have to 


control 
system 


lI 


interface 


micro- 
processor 


mode 
selection 


take its modest setup into account. 
Arguably, the Micro PLC is not suitable 
for the control of a complex industrial 
process involving a large number of 
operations. It is great, however, for 
many smaller applications, for in- 
stance, a traffic lights controller. 


bit and 
register 
memory 


BCD 
multiplexers 


fast counter 
card 


General layout of a PLC 


Before attempting to explore the exact 
operation of a PLC, it may be useful to 
have a look at the block diagram in 
Fig. 1. This diagram shows all major 
parts of the unit, arranged in a logical 
layout. 

The control system of the PLC is 
the program core which arranges the 
overall operation of the PLC. This core 
is usually located in a ROM or EPROM, 
With the Micro PLC, it is loaded in the 
processor's internal EPROM memory. 
Thanks to the control program, the 
user is able to write an application 
program which may be read, inter- 
preted and, of course, executed by the 
PLC. Apart from that function, the 
control system also takes care of the 
communication with the I/O functions 
and the peripherals connected to the 
system. With an industrial PLC, the 
control system is usually so powerful 
that the user is given the opportunity 
to debug his/her software. 


watchdog 


communications 
adaptor 


interface 


i 


programming 
console 
supply 
+ 


voltage 
monitor 


Fig. 1. Block diagram of a typical industrial PLC, The function of the blocks shown here is discussed in the text. 
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Bit and register memories may be 
found in most PLCs. These memories 
enable current values of variables to 
be stored while the program is being 
executed, A special location is reserved 
for the accumulator, which is a regis- 
ter used by nearly all instructions. 

The register memory allows the 
storage of different types of number, 
both binary and BCD. The size of the 
memory location may be 8 bits (byte) 
or 16 bits (word), Register memories 
are mainly used for the processing of 
analogue signals, and the reading and 
processing of BCD values. If available 
in the PLC, timers, counters and shift 
registers also make use of the internal 
registers. 

The user memory contains the code 
for the application program to be run 
by the PLC. Usually, this is a RAM area 
with battery backup. In many cases, 
PLCs also allow the user program to be 
stored in EPROM or EEPROM. A spe- 
cial ZIF socket then enables system 
developers to supply a PLC which is 
tailored and ready-programmed for a 
specific application. 

The text memory is used to define 
a number of messages which the PLC, 
depending on certain situations, sends 
to a terminal or a printer, with or with- 
out additional information. It is usu- 
ally possible to incorporate the register 
contents or the time into the message. 
Here is an example of such a message: 


*** ERROR O04 *** Oven temperature 
too high! 


The watchdog increases the stability 
of the applications running on the 
PLC. As soon as the watchdog is ac- 
tive, the PIC program is forced to ad- 
dress the timer at certain intervals. If 
that does not happen in time, for in- 
stance, when the system has crashed, 
the watchdog is actuated, and gener- 
ates an alarm signal for the user. If de- 
sired, the watchdog may also generate 
a signal to re-initialize the PLC, and re- 
start the user program. 


PLC modes of operation 


A PLC may operate in different modes 
which may be actuated via a switch, or 
a command received via the RS232 
port. The main modes found on most 
PLCs are: 


Programming Mode: this mode en- 
ables the user to put the application 
program into the PLC’s memory. 
Execute Program: in this mode, the 
PLC actually executes the user pro- 
gram. 

Single-step mode: this allows the 
user program to be executed step-by- 
step. In some cases PLCs may use 
breakpoints. This mode is very useful 
for the debugging of a program. 


Fig. 2. The switching levels pertaining to a 
PLC input are clearly defined. Only a level 
between +8 V and +15 V does not have a 
clear logic level. 


Manual mode: this enables outputs to 
be switched on and off manually. This 
function comes in handy while testing 
fans, valves, signal lights, etc. which 
are connected to the PLC's output. 


About inputs 


Ordinary PLC inputs play an impor- 
tant role in the process of reading 
switch states and detector states. 
Depending on the application, PLC in- 
puts may be realized in a number of 
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ways. Most inputs, however, are com- 
patible with direct voltages between 
OV and 24 V. In rare cases, PLC in- 
puts may even be suitable for direct 
connection to the mains. Figure 2 
shows the input characteristic of a 
typical PLC input using switching lev- 
els of 0 V and 24 V. Note that the range 
between 8 V and 15 V is not defined. 
Apart from differences as regards the 
input voltage levels, PLC inputs may 
also be classified according to the 
presence or absence of electrical isola- 
tion. The drawing in Fig. 3 shows how 
a 24-V PLC input may be provided 
with electrical isolation. The permissi- 
ble input voltage may lie between 
-40 VDC and +10 VDC. The inputs are 
symmetrical for direct voltages as well 
as RF noise. The integrated RF filter 
suppresses noise caused by electro- 
magnetic interference. The actual elec- 
trical isolation goes on account of an 
oplo-isolator, whose output signal is 
filtered by a simple RC network which 
introduces a delay of 8 to 10 ms. 
Thanks to this delay, even pulsating 
signals applied to the input are recog- 
nized as a direct voltage. 


About outputs 


The outputs of a PLC are used to 
switch loads such as magnetic valves, 
small motors and signal lights. Just as 
with the inputs, PLCs differ in respect 
of the practical realization of their out- 
puts. Usually, the outputs have either 
an open collector, a relay or a triac. 
Most open-collector outputs are capa- 
ble of switching voltages between 5 
and 36 VDC at a maximum current of 
1 A. Here, too, there are versions with 
and without electrical isolation. 

In practice, there is a large differ- 
ence between switching the positive 
voltage and switching ground via 
open-collector outputs. With switching 


Fig. 3. Structure of a PLC input with electrical isolation, an RF filter which suppresses elec- 


tromagnetic interference. 
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Fig. 4. The left-hand section of this drawing (a) shows the results of a short-circuit to ground 
on a an open-collector output which switches to ground. The right-hand section (b}) shows 
you what happens if an output is used which switches the supply voltage. 


ground, a short-circuit to ground (sys- 
tem chassis) may cause unwanted ac- 
tuation of the load (Fig. 4a). This may 
give rise to very dangerous situations. 
Switching the positive voltage (Fig. 4b) 
has no such risks, if such an output is 
active, and a short-circuit to ground 
occurs, the protection in the supply 
line will be actuated. It is then impos- 
sible for the actual load to be actuated 
erroneously. It will be clear that this 
type of safety precaution is essential in 
the industrial environment where ca- 
bles and equipment are subject to 
heavy mechanical stress. 


Counting quickly 


As a result of their relative slowness, 
PLC inputs can not be used to count 
more than about 100 pulses per sec- 
ond, Hence, special cards have been de- 
veloped for this purpose. Such cards 
are capable of counting up_ to 
10,000 pulses per second, independent 
of the PLC's microcontroller, and may 
be programmed to warn the PLC if a 
predetermined number of pulses is 
reached, Most of these cards may be 
used to read the position of incremental 
angle encoders, often coupled with the 
detection of the rotational direction. 

Sometimes these cards are equipped 
with special outputs for the control of 
one or more stepper motors. If that is the 
case, a number of parameters for the dri- 
ving of stepper motors, such as accelera- 
tion and deceleration, may be defined by 
the user. 


A-D and D-A cards 


These cards are employed whenever 
the PLC has to process analogue quan- 
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tities such as pressure, electrical volt- 
age and current, temperature, speed, 
rotational speed, etc. The opposite is 
also possible, i.e., a card may be used 
to drive analogue loads such as fre- 
quency controls, power controls, and 
positioning systems. The A-to-D card 
converts an analogue electrical] value 
(voltage or current) supplied by, for ex- 
ample, a sensor, into a digital value (at 
a resolution of 8, 12 or sometimes even 
16 bits). With the aid of a D-A card, the 
PLC is capable of generating analogue 
voltages. The voltage and current 
ranges used for analogue signal pro- 


Station Definition 


Staton name fopt.} 


Address [0 126] 


~ Station Type — 
‘? Slave @ Master 
| Objects hst ! Channels fist 


| 100 


|Header 
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cessing in the industry are, in general, 
as follows: 


Voltage 

-5 to +5 V 
-10 to+1l0V 
Oto +5 V 
Oto +10 V 


Current 

-20 to +20 mA 
0 to +20 mA 
+4 to +20 mA 


Finishing touches 


It is sometimes required for the user to 
be able to change certain parameters, 
for instance, delay times, wile the pro- 
gram is running. For that purpose, 
most PLCs have an externally accessi- 
ble switch whose state is interrogated 
frequently by the program. Thanks to 
this arrangement, it is not necessary 
to re-program the PLC any time one of 
the parameters has to be changed. 
The PLC is usually programmed via 
a special programming console. This 
separate unit contains a display and is 
only connected to the PLC during pro- 
gramming. It allows parameters to be 
modified, a program to be loaded, the 
memory to be examined, and any er- 
rors to be removed from the program. 
A standard feature on all modern 
PLCs is a communication interface in 
the form of a serial port. This may be 
an RS232, RS485, or current loop 
type. Using this port, ine PLC commu- 
nicates with peripherals such as ter- 
minals, printers, measurement 


equipment, or a PC. An optional bar- 
code reader is an important aid when 


& eeeee ees sesesess 
dies ‘Ala 


Fig. 5. An industrial PLC from Landis & Gyr. 


10 


the system is programmed to sort 
products on a conveyer belt in a ware- 
house. 


Vanity features 


Today's PLCs may be taken up in a 
network just like PCs, but only if a 
special network card is installed. In 
principle, it is even possible to incor- 
porate PLCs into an existing PC net- 
work. Furthermore, a number of 
special buses are in use, These so- 
called field buses, for instance, 
Interbus-S or Profibus, see rapid ac- 
ceptance and increasing popularity. 
Most PLCs have a modular structure. 
They consist of a basic system which 
can be given extra functionality by 
adding insertion cards. The basic sys- 
tem comprises a power supply, a CPU, 
some memory and a limited number of 
inputs and outputs. In some cases, 
there is even a fast counter input and 
an AD/DA card. Modern PLCs can be 
fitted with 128 inputs and outputs 
without problems. 


The Micro PLC 


After a cursory look at the structure 
and applications of industrial PLCs it 
is time to get back to our Micro PLC. In 
the previous instalment we already 
printed a quick rundown of the in- 
struction set. This month we discuss 
each instruction in detail. 


NOP no operation 

STH reads the specified input, output 
or the specified auxiliary memory, and 
copies the contents to the accumula- 
tor, 
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STL as STH, however the level read is 
inverted before it is copied into the ac- 
cumulator. 

ANH performs a logic function between 
the current accumulator contents and 
the level read from the specified input, 
output, or aux. memory. 

ANL as ANH, however the AND func- 
tion is performed between the current 
accumulator contents and the inverted 
level read from the specified input, 
output, or aux. memory. 

ORH Performs a logic OR operation be- 
tween the current accumulator con- 
tents and the level read from the 
specified input, output or aux. mem- 
ory. 

ORL as ORH, however the OR function 
is performed between the current ac- 
cumulator contents and the inverted 
level read from the specified input, 
output, or aux. memory. 

XOR performs a logic XOR function 
between the current accumulator con- 
tents and the level read from the spec- 
ified input, output or aux. memory. 
CPA inverts the current contents of 
the accumulator. 

OUT writes the level contained in the 
accumulator to the specified output or 
aux. memory. 

SEO writes a high level to the specified 
output or aux. memory. 

REO writes a low level to the specified 
output or aux. memory. 

CPO inverts the level of the specified 
output or aux. memory. 

DLY generates delays between 0.1 s 
and 25 s. Operand indicates delay in 
0.1 s. 

ICR Copies specified operand into 
counter. 

INC increments counter by 1. 


Fig. 6. The Micro PLC described in the December 1995 issue of Elektor Electronics is smaller 
and more compact than an industrial type. None the less, it will find many applications where 


it can be used successfully. 


DEC decrements counter by 1. 

CCR compares contents of counter to 
specified operand. If the two are equal, 
the accumulator is set. If not, the ac- 
cumulator is cleared (reset). 

JMP jumps unconditionally to the 
specified location. Location should be 
between 16 and 63. 

JIO jumps to specified location if accu- 
mulator has a high level. Location 
should be between 16 and 63. If the 
accumulator has a low level, the pro- 
gram simply continues with the next 
instruction. 

JIZ jumps to specified location if accu- 
mulator has a low level. Location 
should be between 16 and 63. If the 
accumulator has a high level, the pro- 
gram simply continues with the next 
instruction. 

WIH wait as long as specified input is 
high. This instruction may not refer to 
outputs or aux. memories. 

WIL wait as long as specified input is 
low. This instruction may not refer to 
outputs or aux. memories. 

WTO wriies specified operand (be- 
tween O and 63 binary) to the outputs 
(6 to 11). 

SEA set accumulator. 

REA reset accumulator. 

RPM return from run mode lo program 
mode. 

VER transmits software version num- 
ber via the serial interface. 


External instructions in program- 
ming mode 


chr(0) to chr(250): data: increased by 
one (for acknowledgement) and re- 
turned. 

echr(251): returns the status of inputs 
O to 5 as a binary number (0-63), fol- 
lowed by a ‘hash’ character (#). 
chr(252): returns the status of out- 
puts 6 to 11 as a binary number (0- 
63), followed by a ‘hash’ character (#). 
chr(253): expects a number between 0 
and 63, and writes it to the outputs, 
On completion of this instruction, a # 
is returned. 

chr(254): transmits the software ver- 
sion number in the form 
CR/LF<string> CR/LF ‘#’. 

chr(255) ends programming mode, 
and switches to run mode. 


About MicroPLC.exe 


The program is launched as follows: 


microplc.exe [options] <enter> 

where the options are -com2, -com3 
and -com4. The default option is com]. 
If a colour screen is used, you should 
use the DOS command = SET 
COLOR=ON <enter> before running 
‘microple’. Colour use may be switched 
off again by typing SET COLOR= 
<enter>. After starting the program 
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Micro are experts in the field of Surveillance, Counter-Surveillance, Transmitting & Receiving equipment. 


We stock the largest range of top quality kits and built units at unbeatable prices. Not to mention our efficient 


mail order service. All our products are tried and tested and come with an unconditional guarantee that includes 
that ALL our products are on sale throughout Londons West End shops and around Europe sold as professional 
equipment at many times the cost. We accept all major credit cards, P.O. and cheques. 


* MICRO ROOM TRANSMITTER £15.00 

* 5 MILE BROADCASTING TRANSMITTER £29.00 

* MAINS POWERED TRANSMITTER £17.00 

* SIGNAL STRENGTH METER £19.00 

* REMOTE CONTROL SYSTEM £45.00 

* REMOTE CONTROL ROOM TRANSMITTER £33.00 
* MINIATURE HIGH GAIN AMPLIFIER £12,00 

* CRYSTAL CONTROLLED ROOM TRANSMITTER £35 

* CRYSTAL TELEPHONE TRANSMITTER £29.00 


* CRYSTAL CONTROLLED RECEIVER £60.00 

* SCRAMBLED ROOM/TELEPHONE SYSTEM 

* MINIATURE TELEPHONE TRANSMITTER £12.00 
* ROOM & TELEPHONE TRANSMITTER £18.00 

* TELEPHONE RECORDING SWITCH £13.00 

* VOICE ACTIVATED ROOM TRANSMITTER £17.00 
* TRACKING TRANSMITTER £18.00 

* TELEPHONE TAP DEFEAT SYSTEM £13.00 

* ROOM/TELEPHONE BUG LOCATOR £45.00 


* JUST TELEPHONE OR WRITE FOR A FREE COPY OF YOUR CATALOGUE * 
MICRO 9 THE GREENWAY WEALDSTONE HARROW MIDDLESEX HA3 7EW 


TEL: 0181-424-2408 FAX: 0181-863-0222 


you are presented with a number of 
options, which may be selected via a 
menu. 


Load Buffer with File 
prompts you for a file name, and 
copies this file into the buffer. The 
length of the file must be 48 bytes (as 
generated by microple). 


Save buffer to File 

writes data contained in the buffer to a 
file specified by the user. If the speci 

fied file name already exists, the user 
is notified. 


Edit Buffer Contents 

Mnemonics 

allows the user to enter the program 
with the aid of mnemonics. Microple 
always starts from location 16, The 
program can be made to return to the 
main menu by typing END. The pro- 
gram as entered is then available in 
numerical form in the buffer. Non- 
used program locations in the buffer 
are automatically filled with the 
value 26 (RPM, return to Program 
Mode). Because it is practically impos- 
sible to enter invalid instructions, this 
is the best way to enter PLC programs. 
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Numerical 

allows the contents of one specific lo- 
cation in the buffer to be modified. 
This method may be used to make 
minor changes to the program. The 
user should ensure however that no 
invalid program steps are created. 


Program Microple 

Download & Autostart 

Buffer data are sent to the PLC via the 
serial link. When this option is se- 
lected. the program waits for the user 
to reset the PLC. If the transmission of 
the buffer contents does not start 
within two seconds after the PLC has 
been resei, the serial link has be 
checked. In that case, you may inter- 
rupt the program by pressing any key. 


Restart Program 

allows you to switch the PLC to run 
mode when the program to be exe- 
cuted is already in the PLC’s memory, 
and the PLC itself is in programming 
mode. 


Preset Outputs 

ON 

If on, this option causes the PLC out- 
puts to be initialized with a certain 


valuc (preset value) before the actual 
program is started. This initialization 
is performed automatically when the 
menu options ‘Download & Autostart’ 
and ‘Restart Program’ are selected. 


OFF 
Turns the above option off. All outputs 
are off when the program is started. 


Reset Value 

Enables the preset value on the out- 
puts to be modified. The value is indi- 
cated in binary form. 


Serial Port 

allows you to change to another serial 
port than the one stated when the pro- 
gram was invoked. You may select one 
of COM] through COM4. 


Exit Microplc 
leaves the program, and returns the 
PC to DOS. 


That concludes the description of the 
instructions offered by the program, 
Some practical programming examples 
will be discussed in next month's in- 
stalment. (96000 1-1) 
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The copybit eliminator published in the February 1994 issue of 
this magazine has two drawbacks. The first of these is that it 
cannot be used without modifying the digital audio equipment. 
The second is clear from the revisit to the eliminator in the 
September 1995 issue: from time to time, the eliminator needs 
updating — it is not ‘future-proof’. The copy-permit converter 
described in this article does not have these drawbacks 


Design by W. Foede 


ike the copybit eliminator pub- 

lished in this magazine in the Feb- 
ruary 1994 and September 1995 is- 
sues, the copybit inverter is an inex- 
pensive and simple-to-build circuit for 
inverting the copybit in a digital 
S/PDIF* audio signal to enable users 
to copy (digitally) their own musical 
work many limes without degradation 
by the SCMS**, 

The inverter can be included in the 
S/PDIF link between any digital a.f. 
signal source (such as a DCC recorder, 
a CD player, a DSK receiver) and a 
(second) DCC recorder without the 
need of opening or modifying any of 
the equipment. During the copying. 
any copybit is inverted and at the 
same time the category code is al- 
tered. This means that the S/PDIF sig- 


nal so modified is accepted by the 
recorder as if it comes from a CD 


player (so that unlimited copying of 


the signal becomes possible). The in- 
verter also offers a number of other 
facililics, such as S/PDIF detection. 


T INVERTER 


| WARNING. The information in this 

article is intended solely for the 
recording, processing and copying — 
of private musical work. The Editor | 
and Publishers disclaim all respon- 
sibility for any use that may in- 
fringe any copyright vested in com- 
mercial compact discs and (digital) | 
tape cassettes, 


Category code 


The coding of the S/PDIF has been de- 
scribed in detail in the article on the 
‘Copybit eliminator’. The following de- 
scription is therefore limited to the most 
important aspccts of it. 

In all domestic audio equipment, the 
format uses sample frequencies of 32 kHz, 
44.1 kHz and 48 kHz. These data con- 
tain, among others, information as to the 
copybit. The format reacts to the con- 
tent of the S/PDIF. The SCMS, which in- 
hibits multiple (digital) copying of the 
source signal, can be bypassed as shown 
in the flow diagram in Fig. 1. It is not 
sufficient to invert only copybit 1. As 
the diagram shows, when copying with 
category code 00 000 000 (general) takes 
place, for instance, the copybit is not 
sampled. This means that the record- 
ing has to be passed through a copybit 
eliminator a second time. Itis, therefore. 
much safer to set the copybit to (or hold 
it at) 1 and assign to it the category 
code of an apparatus whose copybit is 
always sampled. 

The present inverter always out- 
puts the category code of a DAT or a 
CD, depending on the input signal. 
The code changes automatically. so 
that the subdata in the USER channel 


Brief specification | 


S/PDIF detector 


, et oe ee, ee es 


copying permitted) 


. 


11 000 000 (pat) 
AES/EBU format can be copied 
Transparent USER-Subcode channel 


Minimal number of components 


Opening or modification of the audio equipment not required 
‘Future-proof, since it is independent of the category code 

Unlimited (digital) copying of source material 

Optical or coaxial inputs and outptts as required 

Indication of the position of the capybit and automatic setting to 1 (= digital 


Indication of the category code and automatic setting to 10 000 000 (CD) or 


° 
= 
* Indication as to whether operation is as converter or as inverter 
* 
. 


Non-critical setting up without test instruments 


* Sony/Philips Digital Interface Format — the consumer version of the AES/EBU standard. This standard was devised by 
the American Audio Engineering Society and the European Broadcasting Union to define the signal format, electrical 
characteristics and connectors to be used for digiial interfaces between professional audio products. 


* Serial Copy Management System. 
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Fig. 1. Flow diagram of the evaluation process of the copybil in an S/PDIF signal. 


of the relevant equipment are re- 
tained. 

The unit can be used as a converter 
with either optical or coaxial inputs 
and outputs withoul any change in 
the input signal. 

The left-hand and right-hand chan- 
nels each build a subframe of 32 bits, 
which together form a frame of 64 bits 
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with a sampling frequency of. say, 


44.1 kHz. A block contains a total of 


192 frames (or 384 subframes) as 
shown in Fig. 2. The data are trans- 
mitted in biphase mark code, in which 
a bil is split into two bit-cells. In case 
of a digital 0, both cells have the same 
level, that is, GO or 11. In case of a 
logic 1, the levels of the cells are in- 
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equal, that is, 01 or 10, which means 
that there is a level change at the cen- 
tre of the bit. The longest a level can 
last is thus 1 bil—sce Fig. 3. 

This process also means that the 
clock is included in the transmitted 
information. 

So as to identify the subframes and 
the start of the block, eight bit-cells 
have a bit sequence that does not 
occur in the biphase code—see Fig. 4. 
They are the block preamble B, which 
also identifies the left-hand channel in 
subframe 0, subframe preamble M 
{left-hand channel) and subframe pre- 
amble W (right-hand channel). 

For the inversion of the SCMS, only 
bit 30, the channel status bit C of 
each subframe, is of importance. A 
complete channel status is repeated in 
each block of 384 subframes. The as- 
signment of copy and category is the 
same in both channels. 

The copybit is contained in sub- 
frames 4 and 5, and the category code 
in subframes 16-31. 

Bits 30 and 31 in frame 15 have a 
special meaning. The so-called gener- 
ation bit indicates whether the signal 
is an original or a copy. The assign- 
ment of a level for the original signal 
depends o the equipment. When the 
copybit is 0, bits C;5, are sampled. An 
original signal permits one copy, and 
this must be an analogue copy. When 
the copybit is 1, no sampling takes 
place. To avoid any interference in the 
biphase code. two successive bits 
must be altered in the left-hand and 
right-hand channels respectively. 

Reverting to the data contained in 
the user bit. only parity bit P needs to 
be considered as adjacent second bit, 
This thus determines the parity. 


Conversion with PLD chip 


The block diagram of the copybit in- 
verter is shown in Fig. 7, and the cir- 
cuit diagram in Fig. 8. 

The digital a.f. signal - 0.5 V), into 
75 Q — is coupled capacitively fo in- 
verter IC),, which is arranged as an 
amplifier, The standard circuit is an 
inverter with feedback, but this has 
the disadvantage that the circuit 
tends to oscillate with open input. In 
the present circuit, the operating 
point is set permanently with P). 

Inverter [C,, is followed by a delay 
circuit with a delay time of 120 ns. 

To ensure that both inputs (optical 
and coaxial) provide equal signal 
levels, the output of the opto-receiver, 
which is about 1.5 V),, is applied to 
the coaxial input via Rg. A change- 
over switch is not needed, since Rg de- 
couples both inputs adequately. In op- 
tical operation, the signal can thus be 
taken straight from the coaxial socket. 

The direct and delayed signals are 
XOR-gated in ICy This makes the sig- 
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Fig. 2. Composition of a digital audio signal. 


nal independent of the polarity at the 
input, since all subsequent steps are 
related to the XOR signal. The spacing 
of the positive edge in case of a logic O 
is 354 ns and in case of a logic 1, 
177 ns—see Fig. 5. 

Normally, the clock is retrieved by a 
phase-locked loop. PLL, which, as far 
as time and phase ratios are con- 
cerned, is not easily kept stable. 
Moreover, the voltage-controlled oscil- 
lator, VCO. remains operational in the 
absence of an inpul signal, which 
makes decoding of the block and sub- 
frame clocks more complicated. 

The XOR signal starts non-retrigger- 
able monostable [C3,, which has a 
dwell time of about 240 ns, to retrieve 
the bit clock. In the range of the pre- 
ambles, the start spacings are 
>350 ns. This is made use of by retrig- 
gerable monostable IC). which has a 
mono time of around 420 ns, Lo gener- 
ate the subframe clock. The X-coded 
XOR pulse occurs only with the block 
preamble at the first pulse of the sub- 
frame clock. This enables the block 
clock to be decoded. 

The bleck clock is generated regu- 
larly when the circuit operates as 
specified, that is, when there is a digi- 
tal input signal in S/PDIF format, and 


FRAME! ©) if ae Te F "CD ORIGINAL a ae are vit Ie a 
Mato GENERATION BT 
2x audio wio 00X0 Modeo 00 GENERAL 0000000 x _—CORIGINAL) ston 00 
13 with pre-emphasis 00X1 Mode 10. CD 1000000 0 ay PP 
14 studio use. 1XXX MD 1001001 0 44,7KHZ 0000 — mien 01 
15 not 2x audio X1XX DAT 1100000 4 48 kHz 0100 
16 copy disabled = XX0X pec 1100001 1 (32 kHz 1100 step? 10 
V7 eopyeiiowed — « XX1X DSR 0011000 0 iene 50 ppm 
‘PCM —s-0100000 1 
A/D 0110000 X 
only 1 bit is mentioned Hpk frame (SF L = SF R) 950104- 12 


the dwell times of the monostables are 
in accord. The block clock is stretched 
to a constant-1 signal (NOINY) by [Cig 
and IC),: its presence is indicated by 
Do. If, for instance, the signal has an 
incorrect frequency, NOINV prevents it 
being modified and this is indicated 
by Djo lighting less brightly. The LED 
does not light at all when the input 
signal is not of the S/PDIF format. 

To count the subframes, a 9-bit 
counter is timed by the subframe 
clock and reset by the block clock. 
The 5-bit counter for the subframe 


bits is in synchrony with the bit clock 
and is reset by the subframe clock. 
Filtering the desired bits (bit 30 in 
subframes 4, 5, and 16-31) is effected 
by programmable ICy. The INVERT 
pulse has the correct position when 
signal IN, is delayed by about 60 ns 
{IN9). A logic 1 is indicated when the 
relevant LED is driven by the level de- 
tector signal output by ICy. This sig- 
nal is generated in a manner similar 
to that of the block clock. Each 
D-bistable associated with a given LED 
is reset by the block clock and set 


LED indications 


us Only Do lights in both switch positions: ready for use; ‘no pees 


«LEDs flicker: unit is not operating correctly, ‘It may. be that both {pute see deed 
simultaneously, or that the input signal is not of the correct format, or r that the seh 
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with the l-signal. The period to the 
next reset is long enough to enable 
the LED indicating the 1 in a stable 
way (without flickering). 

Inversion of the bit is accomplished 
by an XOR gate and the 354 ns long 
INVERT pulse that is located half-way 
between the C-bit and P-bit—see 
Fig. 6. The change from 0 to | pre- 
sents no difficulties. since the edges of 
the INVERT pulse in signal IN;g meet at 
the centre of the bit at equal levels. 
Short spurious pulses at the centre of 
the bit can, however, not be avoided 
entirely. This does not matter, how- 
ever, since the biphase-modulated sig- 
nal is always sampled at the centre of 
a bit-cell, that is, at 1/3 and 2/3 of 
the bit. 

When bit Cg and Cg in the input 
signal are logic 1 (magnetic tape 
drive), they will not be affected. All 
other signal sources are assigned the 
code of a CD player. 

Moreover, bits O and 1 of the 
channel status are held at logic 0. Al- 
though this is not really necessary in 
domestic equipment (since the bits 
then are always logic 0), it makes it 
possible for professional recordings or 
other recordings marked by these bits 
(which are inhibited) to be copied—but 
see warning at beginning of this 
article. 

With switch S; open, the inverter 
accepts sampling frequencies of 
44.1 kHz and 48 kHz, but with 32 kHz 
it must be closed to alter the time 
constants of the monostables. If this 
switch is in the wrong position, Dg 
and dimly lit Djg indicate that the sig- 
nal is unchanged: the unit functions 
as a converter. A no-signal condition 
is indicated by Dg lighting. 

It is highly improbable that only the 
generation bit, which does not count 
in the equipment coding, is encoded. 
Anyway, there is always D)g as a con- 
trolling element. 

The output is buffered by inverter 
IC); Resistors Ry and Rs lower the sig- 
nal level to about 0.5 Vp, into 75 Q. 
Capacitor C, blocks any direct volt- 
age. 


Timing the monostables 


Construction of the inverter on the 


Fig. 3. Biphase coding enables the si- 
multaneous transmission of the 
audio signal and the clock. 


Fig. 4. Various waveforms of a non- 
biphase coded preamble. 


Fig. 5. Extraction of the bit-clock, 
subframe clock and block clock. 


Fig. 6. Principle of bit inversion. 


18 AUDIO & HI-FI 


Fig. 7. Block diagram of the copybit inverter. 


printed-circuit board in Fig. 9 should wire bridge underneath [Cy. from a CD player set to PAUSE (which 
not present any undue difficulties. All After the board has been finished ensures a very stable signal) to the co- 
Ics, except [Cg, should be seated in) and thoroughly checked, set the pre- axial input socket. Set switch S, to 
sockets. Be careful with inserting IC) — sets to the centre of their travel. 44.1/48 kHz, whereupon Ds (category 
into its PLCC socket. Do not forget the Apply an audio signal, preferably code Cb) should light. If an oscillo- 
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Fig. 8. Circuil diagram of the copybit inverter. 
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scope or logic analyser is not avail- 
able, adjust presets P), Pg and Ps (in 
that order) on to the centre of the sta- 
ble LED indication. 

With S, in position 32 kHz, the sig- 
nal source must be a DAT recorder, set 
to the long-play analogue recording 
mode, or a DSR tuner. Carefully re- 
adjust P3 (which should not be much) 
and recheck the settings with a signal 
from a CD player. For most practical 
purposes, these settings are fine. 

If more accurate settings of the pre- 
sets are required, an oscilloscope is 
needed. Apply an a.f. signal at a level 
of 0.5 Vp, to the coaxial, not to the op- 
tical, input. Set the oscilloscope time 
base to 100 ns cm”! and connect the 
instrument to pin 9 of IC3. Adjust P, 
so that all edges cover one another as 
well as possible. This ensures that the 
operating point of the unit is central- 
ized and that the delay of the rising 
edge of signal IN9 is equal to that of 
the trailing edge. 

With Ps, set the pulse width of the 
subframe clock at pin 7 of IC 3 to 
100-150 ns. If there is an appreciable 
difference in dwell times between the 
standard and long-play settings. the 
value of Rjg may be adapted accord- 
ingly. 

If the oscilloscope has a second 
time base or x-multiplier x10, the 
copybit (bit 30) corrected to logic 1 in 
subframe 4 or 5 can be timed in the 
output signal with Ps [time base set to 
10 (1) ps cm’! and triggering to start 
the block at the leading edge of the 
cathode signal of a lighted LED 
(Dj-Dg)]. 

The high and low level portions of 
the C-bit set to logic 1 should be 
equal or very nearly so. If the P-bit is 
inverted from logic 0 to 1, it should be 
virtually undistorted. 

If the bits away from the block start 
are to be checked, the LED voltage 
(trigger at trailing edge) associated 
with the P-bit can be used for marking 
them. 

During the setting up, make sure 
that the LEDs light over a fairly wide 
range. Appreciable differences can be 
negated by adapting the value of Rj3. 

As a final check, record the output 
of the copybit inverter on a DAT or DCC 
recorder. Some DAT recorders show 
the IDG: this must be 00 both during 
recording and subsequent playback of 
the recording—see Fig. 1. Make sure 
that D, lights as an indication that 
ihe unit has correctly inverted and 
processed the input signal. 
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Parts list 


Resistors: 

R), Ry = 10 kQ 

Rg. Ry. Rg = 100 Q 
R, = 270 Q 

Rg. R7 = 680 Q Fig. 10. Finished prototype board. 
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SYNCHRONOUS OSCILLATORS 


Wi a digital-to-analogue con- 
verter (DAC) is used in conjunc- 


tion with a CD player, their clocks 
must be in synchrony to make sure 
that the DAC can process the data 
error-free. In practice, this means that 
the clock of the CD player has to be 
applied to the DAC. 

if the DAC is built into the CD 
player, the CD player clock can be ap- 
plied as shown in the upper diagram. 
The clock signal is available at TTL 
level at the output of IC,,. The DAC 
clock, I1Cg,, is synchronized with IC,, 
via P; and Cg. In practice, P, is set 
just past the point where synchrony 
commences: this ensures that oscilla- 
tor IC) continues to work when IC, is 
disabled for whatever reason. 

An important advantage of the de- 
sign is that the circuit does not influ- 
ence the operation of the electronics 
in the CD player (which thus retains 
its original functionality). 

If the DAC is used as a stand-alone 
unit, a transmission line for the data 
and clock signals is required. As 
usual, this is a 75 Q coaxial cable. 
The lower diagram shows how this 
setup can be arranged. 

The chosen signal level of 1.5 Vp, is 
more than sufficient to ensure syn- 
chrony. The values of coupling compo- 
nents Py and Cj)g are, however, differ- 
ent from those of P; and Cg in the 
upper diagram. 

A drawback of this setup is that the 
oscillator no longer starts sponta- 
neously owing to the increased damp- 
ing. Fortunately, this can be remedied 
readily. Resistor Rg limits the energy 
transferred from the buffer amplifier 
to the crystal. If the value of this re- 
sistor is greatly reduced, even down to 
0 (wire bridge), it will be found that 
the oscillator starts spontaneously 
again. Note that in some CD players Rg 
is replaced by a wire bridge. 

Another remedy is reducing the 
turns ratio of the transformer, which 
increases the level of the clock signal. 


If this is done, the value of Py can be The oscillator circuit draws a cur- 
increased an that of Cjg reduced. The — rent of about 10 mA. 

load on the oscillator is then smaller, Design by T. Giesberts 
so that it starts spontaneously, (954037) 
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Rg = 8.2 kQ 

Rio =i MQ 

Ry} = 390 Q 

Ryg. Ryg = 2.2 kKQ 

Ry4 = 330 Q 

Ris = resistor array, 8.1 kQ 
P = preset, 2.2 kQ 

Po, Pg = preset, 4.7 kQ 


Capacitors: 

C)-Cy. C7-Cy 9. C13, Cy5 = 100 nF, ce- 
ramic 

a, Cg. Cio = 100 pF 

C,, = 22 pF 

Cy4 = 1000 pF, 16 V, vertical 


Semiconductors: 
D). Djp = LED, low-current, 3 mm, 


green S, = toggle switch with on contact 
Do-Dg = LED, low-current, 3 mm, red B, = B80C1500, round 
D),-D)4 = 1N4148 Tr) = mains transformer, 6 V, 300 mA 
44-pin PLCC socket for IC9 
Integrated circuits: Enclosure 120x40x70 mm 
IC, = 74HCO04 PCB Order no. 950104* 


IC, = EPM7032LC44-15 (Altera), pro- 
grammed with software 956513-1* * Combination packet Order no. 


IC3 = 74HC4538 950104C 
IC4 = TOTX173 (Toshiba) 
ICs = TORX173 (Toshiba) Sources: 
ICg = 7805 Sony SCMS Handbook DTC-55ES 
Miscellaneous: Valvo TI871011 
K,, Kg = audio socket for board 
mounting DIN EN 60 968 
Kg = 2-way spring-loaded terminals 
for board mounting, pitch 7.5 mm [950104] 
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SECAM-TO-PAL CONVERTER 


The circuit described in this article is, in principle, an add-on 
for the popular Picture-in-Picture (PIP) Processor featured in 
the October and November 1995 issues of this magazine. 
Because the PIP processor has only a PAL decoder, it is 
unable to display a colour inset picture in countries where the 
SECAM TV system is used. That problem may be overcome by 
inserting the present converter between the inset source and 
the PIP processor. The circuit offers more goodies, however, 
particularly for owners of satellite TV receiver systems. 


ALSO FOR 
RGB-TO-PAL 


Design by T. Giesberts 


ILE this cireuil was being devel- 

oped, it became clear that il 
could have more functions than just 
converting SECAM to PAL. The PAL en- 
coder used here is capable of modulat- 
ing colour difference signals as well as 
RGB signals, and in addition offers a 
‘fast switching’ mode belween these 
iwo options. Obviously, this presents 
the possibility to convert RGB signals 
into PAL format. But that’s not all! The 
present converter also doubles as an 
interface between the PIP unit and 
older TV sets, By ‘older’ we mean tel- 
lies which do have a SCART connector 
at the back, but lack the required ‘fast 
blanking’ and ‘RGB’ inputs on this 
connector. In that case, the present 
converter is inserted between the PIP 
unit and the TV set, so that the PIP 


unit supplies the input signals for the 
converter, Obviously, the synchroniza- 
tion of the inset picture requires the 
CVBS signal of the TV to be fed back to 
the PIP unit. This option has been 
taken into account in the practical re- 
alization of the converter. 


A few blocks only 


Although integrated circuits have been 
used wherever possible in the practical 
circuit, the actual circuit diagram is 
quite complex. So, we give you a block 
diagram first to make sure you can un- 
derstand how the circuit works. The 
block diagram in Fig. 1 gives a good 
indication of the structure of the con- 
verter. 

The heart of the converter is formed 


by the blocks marked ‘SECAM decoder’ 
and ‘PAL decoder’. The remainder of 
the circuitry shown is, well, necessary 
to make it all work! The SECAM de- 
coder is a type TDA8395. This is a fully 
integrated decoder, complete with RF 
and LF filters, a PLL demodulator and 
a line identifier. The IC functions with 
a minimum number of external com- 
ponents and requires no adjustment. 
As a baseband delay line, the manu- 
facturer recommends the TDA4661 
(ICy) — yes, the one used in the PIP 
processor also. The same goes for the 
practical realization of the block 
marked ‘syne. circuit’, because il is 
based on the TDA2579B (ICs). 

The most important function in the 
circuit, the encoding of the PAL signal, 
is performed by a TDA8501. This is an 
almost entirely integrated encoder IC 
specially designed for all applications 
requiring the conversion of R, G and B 
(or Y, U and V) into PAL or NTSC val- 
ues. The external parts required lo 
make the TDA8501 work are limited to 
two delay lines and a reference oscilla- 
tor. 

For the following description of the 
operation of the circuit we recommend 
keeping one eye on the block diagram 
because the signal paths in it are prob- 
ably easier to trace than those in the 
actual circuit diagram. The latter is 
shown in Fig. 2, and is drawn such 
that the position of the elementary 
parts is about the same as those in the 
block diagram. 


SECAM dissected 


The SECAM/CVBS signal which ar- 
rives on socket K, is applied to pin 16 
of SECAM decoder IC, via jumper JP4, 
The outputs of the decoder (pins 9 and 
10) supply the modulated colour dif- 
ference signals. Since only one colour 
difference signal is transmitted per 
line in the SECAM system (the two 
colour difference signals are actually 
transmitted alternately), a delay line is 
necessary to join the two signals again 
for each TV picture line. That is, ad- 
mittedly, not ideal, but it is inherent to 
the SECAM system (see the inset box), 
The result is that one of the colour dif- 
ference signals is never actually up to 
date. Obviously, that creates errors in 
determining mixed colours. By con- 
trast, the current colour differences do 
get transmitted in the PAL system, re- 
sulting in much better picture quality. 

For proper operation of the SECAM 
decoder it was found necessary to put 
the levels of the horizontal and vertical 
blanking at about half-way the sand- 
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Fig. 1. The architecture of the converter is obviously based on the blocks marked ‘SECAM 
decoder’ and ‘PAL encoder’. The nice thing about the circuit is that it will do more than ‘just’ 


converting SECAM into PAL. 


castle pulse. Only then is it possible 
for the decoder to suppress all kinds of 
interference resulting from the demod- 
ulation process. Components Rg and 
D, at pin 15 of the relevant IC limit the 
size of the sandcastle pulse to a level 
which is acceptable for IC,. 

The output signals from IC, are fed 
to the baseband delay line simulator, 
ICg. This IC adds the information per- 
taining to the received TV line to that 
of the previous line, which has been 
delayed exactly 64 jis. Hence this IC is 
suitable for PAL as well as SECAM, al- 
though a gain of O dB is stated for the 
SECAM standard, and 6 dB for the 
PAL standard. That is because both 
colour difference signals are present in 
a PAL signal. resulting in a doubled 
output level after addition. With IC», 
too, the level of the sandcastle pulse is 
limited, in this case, with the aid of 
Rio/Ri. 

The sandcastle pulse required for 
IC; and IC», is supplied by ICs. For 
proper operation of the SECAM de- 
coder, the sandcastle pulse should 
contain vertical as well as horizontal 
blanking information. Consequently, 
an IC is used which is specially de- 
signed for this purpose, the 
TDA2579B. Again, this IC was also 
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used in the PIP processor. Here, how- 
ever, a practical problem has to be 
overcome: the horizontal blanking 
calls for a flyback pulse. In a TV set, 
the flyback pulse is supplied by the de- 
flection system, and that is an element 
which is not present in the decoder. To 
solve the problem, the horizontal out- 
put of ICs (pin 11) is connected directly 
to the flyback input (pin 12). An RC 
network, R73-R4)-C7s, determines the 
exact length of the horizontal blanking 
in the sandcastle pulse, and R74 in 
particular determines the proper tim- 
ing of the horizontal blanking. 


Level shifting 


In practice, the voltage levels of video 
signals are often on the low side. Add 
to that the fact that the converter's 
output buffer introduces some loss, 
and you will see the need to ‘boost’ the 
input voltages to the PAL encoder at 
least a little. The gain is accomplished 
by inserting two small amplifiers, IC3, 
and ICz,, between delay line IC2 and 
the PAL encoder. The same function is 
performed by IC, for the Y signal. The 
bandwidth of the opamps used here, 
the AD847 and its ‘dual’ counterpart 
the AD827, ensure that there is no 
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corruption whatsoever of the signals. 
Incidentally, IC, has to supply 6 dB of 
additional gain to compensate the at- 
tenuation of the delay line. Because 
the exact gain may vary a liille, it is 
adjustable (within a small range) with 
preset Pg. The 4.4-MHz trap at the 
input of [C4, Reo-C)7-L), already sup- 
presses a large part of the colour infor- 
mation contained in the SECAM 
signal, before this is applied to the PAL 
decoder as a Y signal. The function of 
delay line DL; is to compensate the 
propagation delays of the colour differ- 
ence signals incurred in IC; and ICyg. A 
type DL330 delay line is used because 
a delay of 330 pis was found to be the 
optimum value. However, when we 
started to use standard RGB signals, it 
was found that the CVBS signal sup- 
plied by ICg was only 60% of its nomi- 
nal value, If problems occur because of 
this signal reduction, the solution is to 
increase the value of Rs, Ry and Rs to 
120 @. 


Final station: PAL 


Although the TDA8501 PAL encoder 
used here can be used, in principle, as 
an NTSC decoder, this option is not 
used in the basic version of our con- 
verter. A fixed ‘PAL’ setting is created 
by vollage divider Ryg-Ry7. The most 
important reason to skip the NTSC op- 
tion is that the colour information is 
modulated on a 4.43 MHz carrier in 
the PAL system, and that the SECAM 
decoder uses that very same frequency 
as a reference. That allows double use 
of a single oscillator. For NTSC televi- 
sion, a 3.579-MHz crystal would be re- 
quired, which, in turn, would call for 
an extra oscillator. 

Speaking of oscillators, the one 
built around ICy, supplies the refer- 
ence signal for decoder IC, (via ICy,) as 
well as the carrier for ICg (via ICg,). 
Although the oscillator has a simple 
layout, it is important to observe the 
crystal’s exact frequency as well as its 
CLoap Value of 20 pF. Jumper JPz al- 
lows an external carrier signal to be 
used for ICg. Such a signal may be 
connected via Kg, and the option is pri- 
marily intended for a complex circuit 
which locks the line frequency to the 
carrier. In that case, the carrier [re- 
quency should be 4.433361875 MHz 
exactly. The filtered video signal is 
available at connector K7 to enable an 
external oscillator to be synchronized 
to the video signal. 

Returning to the PAL decoder, it is 
seen that the ‘multiplex switch control 
input’ (pin 2) is connected to the fast 
blanking terminal on K, via jumper 
JP). Consequently, switching transis- 
tor Tz provides a simple way of making 
the converter process RGB signals 
only. All you have to do is interconnect 
the two PCB terminals marked ‘RGB’. 
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Fig. 2. This is the complete circuit diagram, including the power supply and all connections. Connector K9 has been added to enable the con- 
verter to be extended with an extra PAL decoder. 


Pin 16 of ICg supplies the encoded 
PAL/CVBS signal. In addition to this, 
the TDA8501 also provides separate Y 
and C outputs, These are bonded out 
via buffers T; and Ty and a mini-DIN 
socket. This S-VHS socket should, 
however, be considered as a kind of 
‘bonus’ for test purposes etc., because 
the quality of the output signal is 
rather poor for lack of proper filtering 
and clipping. Moreover, the signal con- 
tains a measurable residue of the 
SECAM colour information. By con- 
trast, the CVBS signal is pretty clean, 
mainly because of a notch filter, L2- 
C43, which affords excellent suppres- 
sion of the SECAM carriers. 

IC; is described by the manufacturer 
as a ‘video switch’. Here, it actually 
functions as a combined _ video 


switch/buffer/amplifier. The IC has 
two outputs: one ‘ordinary’ (pin 2), and 
one switched video output (pin 6). The 
former supplies a buffered copy of the 
PAL/CVBS signal applied to pin 3; this 
ouiput signal is fed out via Kg, for 
which a cinch or BNC socket may be 
used. The signal at the other output of 
[C7 (pin 6) depends on the switching 
level applied to pin 5. When a low level 
is applied, pin 6 is connected through 
to the PAL/CVBS signal at pin 3. A high 
level causes the video (or CVBS) signal 
arriving via K; to be switched through 
(amplified) from pin 8 to pin 6. This is 
done to enable the incoming video sig- 
nal from a VCR in ‘play’ mode to be fed 
directly to Ky. In case a SECAM signal 
arrives, that can be displayed in colour 
on the TV set, via the PIP processor. 


Different modes 


After the conversion from SECAM to 
PAL (mode 1!), the translation from 
RGB into PAL (mode 2) is probably the 
most frequently used feature of the 
converter. In support of this second 
mode, jumper JP, allows the fast 
blanking signal from K, to be inter- 
rupied, and to set the PAL encoder 
permanently to RGB via the ‘multiplex 
switch control input’ (pin 2). 
Obviously, the RGB source connected 
to K; should then supply the syne 
pulses (via pin 20). Both mode I and 
mode 2 require jumpers JPy, JPs5 and 
JPg to be set to position ‘A’. 

As already mentioned, mode 3 en- 
ables the PIP unit to be used in combi- 
nation with ‘older’ TV sets without 
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RGB and fast blanking input lines on 
the SCART socket. This is accom- 
plished by setting jumpers JPy, JPs 
and JP, to position ‘B’. Evidently, the 
TV set should receive back its own 
sound, and that is why the audio input 
signals are connected directly to the 
output audio contacts of Ky. By the 
way, the extra (cinch) audio sockets, 
K, and Ks, are always connected to the 
audio output signals of Ko. 

A few more remarks about mode 3. 
In this application (for PAL), the PIP 
processor supplies the input signals 
for the converter. As already men- 
tioned, the synchronization of the 
inset picture requires the CVBS signal 
to be fed back from the TV set lo the 
PIP processor. Hence, the circuit dia- 
gram shows pin 20 of Kg as connected 
to pin 19 of K;. But that is not all. 
Strictly speaking, this signal should be 
modulated again so that the inset pic- 
ture and the TV picture can be joined 
via the fast blanking feature of the PAL 
encoder. If the main picture is to be 
shown in colour, then an external PAL 
decoder is required, which may be 
hooked up to the converter via connec- 
tor Kg. All signals needed for that pur- 
pose are available on Kg, including the 


12-¥V supply voltage. 

Finally, it should be mentioned that 
a fourth mode is feasible. Those of you 
who use a PAL TV set to watch SECAM 
satellite TV stations not only have the 
possibility to convert a SECAM signal 
into PAL and use it as the parent 
(‘main’) picture (JP, in position ‘A’), but 
in addition may feed the TV’s own PAL 
signal back to the TV, through the PIP 
unit (as an RGB signal), and employ it 
as an inset picture. Both the parent 
and the inset picture then appear in 
colour! As regards sound, a choice is 
available between ‘parent picture’ 
sound and ‘inset picture’ sound. This 
selection is made with the aid of JPs 
and JPgs. The only condition for being 
able to use all these features is that the 
TV set must be able to fully process the 
PAL signals that arrive via its SCART 
sockel (in many cases, that can only be 
achieved via the antenna input). 


Construction and power 
supply 


The double-sided printed circuit board 
for the project is shown in Fig. 3. This 
board is available through the Readers 
Services (see page 70). Construction is 
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straightforward, and mostly a matter 
of locating the component on the com- 
ponent overlay, soldering and cutting 
wires. All essential connectors (in most 
cases, only K; and Ky will be used) may 
be fitted straight on to the board, Only 
Kg, K7 and Kg are connected externally 
with short wires to the respective sol- 
der pins. For the audio outputs be- 
longing with the S-VHS option, Ky and 
Ks, both solder pins and cinch sockets 
are available on the board. The pins 
and the sockets are not intercon- 
nected, so may have to establish the 
links yourself with the aid of two short 
lengths of screened cable. 

Among the passive parts are eight 
inductors. Six of these, Ls through Ls, 
are ready-made miniature chokes. L, 
and Lg however are home-made, ad- 
justable, inductors, built from type 


‘7F1S assemblies from Neosid. Making 


these inductors is not difficult because 
there are no taps or secondary wind- 
ings. L; should have a value of about 
60 pH, and Ly, 86 pH. These values 
are achieved by winding 70.5 and 
84.5 turns of 0.1-mm dia. enamelled 
copper wire on the formers, respec- 
tively. Be sure to solder the wire ends 
to the right base pins, if necessary look 


| COMPONENT MOUNTING PLAN AND COMPONENT SIDE TRACK LAYOUT OVERLEAF. 


L-8200S6 


Fig. 3. The printed circuit board has the same size as that of the PIP processor, and offers more than enough room for all components. If de- 
sired, the power supply section, IC9, IC10, etc., may be cut off (board available ready made through he Readers Services, see page 70). 
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| Resistors: 
R1-R5,R63,R71 = 75Q 
} R6,R30,R61,R62 = 4kQ7 
R7,R38,R50 = 5kO6 
R8,R11,R70 = 8kO2 
R9,R22 = 1502 
| R10,R33,R35,R57 = 10kQ 
R12,R13 = 10Q 
R14,R15,R36,R49 = 100k 
R16,R18: = 2kQ00 1% 
| R17,R19 = 2210 1% 
R20 = 1kQ8 
R21 = 47kQ 
R23 = 5600 
R24,R25 = 1kQ00 1% 
R26 = 1472 1% 
R27 = 140Q 1% 
R28,R32,R34,R37 = 1kQ 


| R29 = 12kQ 

R31 = 8202 

R39 = 220 
R40,R51,R54,R58 = 1kQ2 
R41 = 27kQ 

R42,R46 = 39kQ 
R43,R74 = 150kQ 
R44,R45 = 1kQ10:1% 
R47,R67 = 22kQ 

R48: = 2200 
R52,R55,R59. = 1kQ5 
R53,R56,R60 = 68Q 
R64,R66,R68 = 2MQ2 
R65 = 2kQ2 

R69. = 33k2 

R72 = 100 5W 

R73 = B2kQ 

R75 = 3kQ9 

P1 = 10kQ: preset 
P2 = 500 preset 
P3= 100kQ preset 


Capacitors: 
C1.= 100nF, raster:7.6 mm 
C2 = 220nF, raster 7.5 mm 


at the component overlay. 

Although it did not seem to be 
strictly necessary on the prototype, 
screening may be fitted around the os- 
cillator section on the board. This sec- 
tion (ICg and surrounding parts) is 
bordered by five holes intended [or sol- 
der pins which serve to hold pieces of 
tin-plate in place. If you want, you may 
also fit a cover on the screening. If you 
do, remember to drill a small hole so 
you can access trimmer Csg with a 
trimming tool. 

The power supply is also accommo- 
dated on the PCB. Referring back to 
the circuit diagram, you will notice 
that the power supply looks different 
from that in the PIP unit, Although the 
converler’s power supply is also based 
on two fixed voltage regulators, one for 
5 V and one for 12 V, the transformer’s 


ELEKTOR ELECTRONICS JANUARY 1996 


COMPONENTS LIST 


C3 = 100pF 
C4,C19,C45,C46 = 47uF 25V radial 
C5 = 22nF ceramic 
-C6,C7 = InF ceramic 
C8,C10,C24 = 22\1F 40V radial 
C9,C11 = 10nF ceramic 
C12,C13,C14,C16,C20,C32,C44,C47, 
C48,C50,C52,C54,C56,C66,C67,C70, 
€71 = 100nF ceramic 

€15,C49,C51 = 1pF 63V radial 
C17,C59 = 22pF 

€18,C31,C53 = 220yuF 25V radial 
C21 = 330nF, 5mm 

C22 = 150pF 

C23 = 2uF2 63V radial 

C25 = 6yF8 35V tantalum 

C26 = 47nF, 5mm 

€27,C28,C30 = 100nF, 5mm 
€29,C78 = 2nF2, 5mm 
C33-C39,C74-C77 = 47nF ceramic 
C40...C42 = 220nF, 5mm 

C43 = 15pF 

C55,C57 = 220uF 10V radial 

C58 = 10pF trimmer 

C60 = 27pF 

C61,C63 = 4pF7 

C62 = 10pF 

C64 = 47pF 

C65,C69 = 10uF 63V radial 

C72 = 1000uF 25V 

C68,C73 = 1000uF 16V 


Inductors: 

L1 = 60pH: 70.5 turns 0.1mm e.c.w. 
on 7F1S {Neosid) 

L2 = 86H: 84.5 turns 0.1mm e.c.w. 
on 7F1S (Neosid) 

L3,L4,L6,L8 = 47H choke 

L5,L7.= 22uH choke 


Semiconductors: 
D1 = 5V1 zener, OW5 
D2 = 8V2 zener, OWS 


secondary voltage (applied to Kjo) is 
much lower at about 9 V. This voltage 
is used to keep the dissipation in the 
5-V section of the supply within safe 
limits. However, because the 9-V a,c. 
from the transformer is too low for the 
12 V regulator, it is first doubled by a 
cascade circuit consisting of D4-C73- 
Ds5-C72. To ensure the best possible 
cooling, the heatsinks on regulators 
ICg and ICyg should be mounted a little 
above the circuit board. That is easily 
achieved with a small spacer, an extra 
nut, or similar. With ICg, such a con- 
struction is even essential to ensure 
that the fixing hole of the PCB remains 
accessible. 

The layout of the board allows the 
power supply section to be separated 
from the main circuit, where Ks, Ky 
and Ks may remain in their positions. 
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D3.= 1N4148 

D4,D5 = 1N4002 

D6 = Jow current LED 

B1 = B80C1500 (straight) 
T1=BC547C 

T2 =:BC327 

T3,T4,T5 = BC337 

IC1 = TDA8395 (Philips) 
IC2 = TDA4661 (Philips) 
1C3 = AD827 (Analog Devices) 
iC4 = AD847 (Analog Devices) 
1C5 = TDA2579B (Philips) 

IC6 = TDA8501 (Philips) 

IC7 = TEA2014A (SGS-Thomson) 
IC8 = 74HCU04 

IC9 = 7805 

1C10 = 7812 


Miscellaneous: 

_JP1,JP2 = 2-pin PCB header with 
jumper. 
JP3-JP6 = 3-pin PCB header with 
jumper. 
K1,K2 = SCART socket, PCB mount. 
K3 = 4-way mini-DIN socket, PCB 
mount (SVHS), 
K4,K5 = cinch socket, PCB mount, 
e.g. T-709G {(Monacor/Monarch), 
K6 = cinch socket, chassis mount. 
K7,K8 = see text. 
K9 = 10-way boxheader 
K10 ='2-way PCB terminal block; 
raster 5mm. 
MA crystal, 4,433619MHz, Cioad = 
20pF. 
DL1 = DL330.(Philips) 
DL2 = DL470 (Philips) 
Printed circuit board, order code 
950078-2 (see page 70). 


If you do not envisage using the op- 
tional S-VHS connection, that section 
of the board may be cut. off without 
problems. 


Adjustment 


Once the board has been built up and 
checked, the mains transformer may 
be connected to Kyo, and the converter 
may be taken into use. No special tools 
or equipment are required at this 
point, although a plastic trimming tool 
may be useful to set L; and Le. 

Start by setting the jumpers to the 
positions which correspond to the 
standard mode of the converter. So: 
JP; and JP» closed, JP; in position ‘T’ 
and JP, in position ‘A’. Do not inter- 
connect the PCB pins marked “RGB’! 
Turn preset P; about % clockwise, and 
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SECAM: THE FRENCH WAY 


SECAM stands for ‘séquentielle 4 mémoire’, which 
indicates that this TV system is sequential and based on 
signal storage. As with the PAL system, the underlying 
principle of SECAM is that the colour information never 
changes drastically from one picture line to another. 
Furthermore, the human visual perception system is not 
‘annoyed’ by a slightly decreased ability to resolve colour 
vertically. This gave the designers of the SECAM TV system 
the idea to transmit: colour difference signals (which 
represent all colour information) in successive lines, rather 
than simultaneously, Consequently, the signal of one line 
has to be stored in a-delay line for a period of 64 ps. After 
the delay, the output signal supplied by the delay line is 
combined with the signal of the next line. Figure A 
presents a simplified block diagram of a SECAM encoder. 
The associated decoder is shown in Fig. B. In the encoder, 
each of the two colour difference signals, B-Y and R—Y, is 
fed to an FM modulator. Next, the output signals of the two 
modulators are alternately connected through to a 


FM 
modulator 


FM 
modulator 


950078 -3- 13a 


Py, Ps and trimmer Csy to about the 
centre of their travel. Turn the cores in 
L,; and Ly so that their tops just pro- 
trude from the formers. In most cases, 
this adjustment will be fine. and no 
further action is necessary. 


ers. 


maximum suppression of both carri- 


Fitting the converter board into a 
case is left to your own ingenuity. Do 


summing circuit. This switching is controlled by the line 
frequency. The summing circuit then adds the black-and- 
white signal. The carriers used to convey the composite — 
signal are locked on to the line frequency. Noise 
suppression is improved by using different carrier 
frequencies for the two colour difference signals. 

Apart from two FM demodulators, the decoder also 
contains a switching circuit and a delay line. In this way, the 
FM demodulators alternately receive a current colour 
carrier and one which has been delayed. To prevent 
distortion of the output signal, the reference frequencies of 
the demodulators have to be very stable. in the present 
decoder, the actual decoding operation differs a little from: 
that illustrated in Fig. B. Although the principle remains the 
same, the present design has a delay line for each colour 
difference signal, and lacks a switch. 

Obviously, there is a lot more to say about the SECAM TV 
system but unfortunately that is beyond the scope of this 
article. : 


FM 
demodulator 
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FM 
demodulator 
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consider, however, that the converter, 
based on its function, may be fitted 
into the same enclosure as the PIP 
processor! (950078-3 


Next, connect a SECAM signal to K;. 
and a PAL TV to Ky. Use fully wired 
SCART cables for both connections. 

Switch on the converter, and turn 
P; until the picture synchronization is 
optimum. By turning the preset, try to 
find the extremes which still give a 
synchronized picture, and then set the 
preset exactly between Lhese extremes. 
Next, adjust trimmer Csg for the best 
possible picture quality, preferably 
using a plastic trimming tool. Then try 
to find the settings on Pg and Ps which 
give the best possible picture quality. 
In most cases, these adjustments will 
be uncritical. For the ideal setting of 
gain adjustment Ps, you may also mea- 
sure the oulpul video signal at pin 19 
of Ky. The measured level should be 
1 Vpp into 75 Q. 

Finally, there are L; and Lg which 
may require tine adjusting. These in- 
ductors serve to suppress residual lev- 
els of the SECAM signal, and should 


be adjusted for minimum interference 
in the output picture. Owners of an os- 
cilloscope may adjust the cores for 


Fig. 4. In spite of its high degree of integration, the converter does contain a respectable 
number of components. 
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“TRIANGULAR WAVEFORM GENERATOR 
AS ANALOGUE-TO-DIGITAL CONVERTER 


Design by M. Briiggenwirth 


A triangular waveform generator can be converted into 
a very precise analogue-to-digital converter with the aid 
of a single resistor. This converter may be configured 
for a variety of applications. 


he basic setup of an analogue 

function generator is shown in 
Fig. 1. It is an integrator followed by a 
Schmitt trigger comparator, whose 
outpul is fed back to the input of the 
integrator. As long as the output sig- 
nal is high, the capacitor is being 
charged: when the comparator 
changes state, the capacitor is being 
discharged. In this way, a triangular 
voltage ensues at the integrator out- 
put, and a rectangular one at the 
comparator output. Integrated circuit 
function generators, be it the old 
standby XR2206 or the modern 
MAX038, operate on the same princi- 
ple. Often, a waveshaper is added to 
the comparator to derive a virtually 
undistorted sinusoidal signal. This is, 
however, not needed in the present 
design. 

If, in Fig. 1, the output signal of the 
comparator is symmetrical with re- 
spect to earth, it is a square wave. If, 
however, an addilional voltage is ap- 
plied across R' at the integrator input, 
the comparator output is a rectangu- 
lar wave of different frequency. The 
duty factor of this signal depends on 
Up.. 


- gg0tat-11 


Charging and discharging 

The inverting input of the operational 
amplifier forms a virtual earth, so thal 
a current I = U,/R flows through re- 
sistor R. The state of the comparator 
output (high or low) determines the 
direction of flow of the current. A cur- 
rent Jj, = Uj,/R flows through resistor 
R', so that capacitor C is charged or 
discharged linearly with a current 
Ic = I+ kp: 

Up to time ¢, in Fig. 2. the voltage 
at the integrator is positive waveform 
peak, Usg. Then, the output of the 
comparator changes states (goes 
high). A current I, = 1 + J, flows into 
the capacitor, and the output voltage 
of the (inverting) integrator falls lin- 
early unlil to is reached, when the po- 
tential at the integrator is negative 
peak U.g,. The comparator again 
changes state, that is, becomes nega- 
tive for a time T;. lf during that time 
the level of J is higher than that of Jj), 
that is, |, becomes negative, the inte- 
grator output rises until time ty is 
reached, whereupon the process re- 
peats itself. 


Circuit description. 


A practical circuit is, of course, not as 
straightforward as just described. For 


example, the basic circuit was pow- 
ered by a symmetrical supply, 
whereas the circuit in Fig. 3 has a 
single 5-V supply. 

Reference voltage CV at pin 5 of ICo, 
which is derived from an internal po- 
tential divider, is buffered by IC), and 
applied to the non-inverting input of 
integrator IC),. With a supply voltage 
Uy = 5 V, the reference voltage is typi- 
cally 3.3 V (2/3U,), but may be quite 
different. 

Since the output of IC,, is capaci- 
tively loaded by the input source, 
compensating network Ry-C» is essen- 
tial. 

The peak positive and negative volt- 
ages of the comparator are: 


Usg = 2/3U, 
and 
Usy = 1/3U, (CV plus TR - pin 2) 


The potential across C, fluctuates 
between these values, 

The timer output is not applied di- 
rectly to the integrator, but via T). 

The current through Rg» is 


Igo = (5 - 3.3)/39x10-3 = 45 pA. 


As long as the output of IC4 is low, 
T, is cut off and C; is charged with a 
current of 45 pA. 

When the output of IC» goes high, 
T; conducts and connects the output 
to earth. The current through R3-P; to 
earth is then 


Ip3 = 3.3/(Ry + Py) = 90 pA. 


Half this current derives from the 
power line, the other half is the dis- 


Fig. 1. Block diagram of a simple function generator 
with additional analogue input via R’. 


Fig. 2. Timing diagram of the integrator signal, U, and of the 
rectangular output signal, U,, of the comparator, 


ELEKTOR ELECTRONICS JANUARY 1996 


charge current of C;. Thus, provided 
P| is set correctly, the charging and 
discharge times of C, are equal. The 
consequent outpul is a square wave 
signal (but, of course, only if no input 
voltage is applied across R,. This 
means that the level of the supply 
voltage. the level of the reference volt- 
age, the potential across the capaci- 
tor, the value of C), and the charging 
and discharge resistors, provided 
these are all constant, have no effect 
on the duty factor, which is deter- 
mined solely by the input voltage. 


Some design formulas 


The integrator capacitance, C, is de- 
fined as 


Q_ IAt 

U AU 

where AU is determined by the two 
peak values of the comparator; the ca- 
pacitor is charged (T,) and discharged 
(T;) in the time interval Al. 

_ U+linITa 
Uy f 3 


_ C+ din)- Te 
-Up /3 


Cc 


Equalizing these two quotations and 
solving for J, gives 


(-l + lin) TE - (P+ lin) Ta 
=U, f3 Up /3 


Fig. 4. Flow diagram of a control 
program of the converter. 
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Fig. 3. The circuit of the analogue-io-digital converter comprises 
two op amps and a timer. 


The current J may be replaced by 


pace (if Ups =Up/3) 
3Ro R2 /“b 


and I, by: 
U 


‘in 


i, =—= 


Substituting these equations gives 


Ry 
tis = -U 
in SR b 


Te -Ta 
Th +Ta 


Unlike the duty factor, the period (and 
thus the frequency) of the output sig- 
nal depends on the peak values of the 
output voltage, the supply voltage and 
the value of C). 


Bit 
BS J" =12 


2 
p-—_|, ( Fins 
veh, 1 


2 
__1 |, {Yin , 3R2 
2RoC\ Uy Ry 


T=T,a +TE = > 


To avoid large frequency fluctuations, 
the right-hand term should not exceed 
about 0.25. 
Yin | 3Ra <05 
Un Rj 


To obtain an accuracy of eight bits, 
the write frequency, /¢p-, of the com- 


puter must be at least a factor 25 
higher than the converter frequency. 


toaw. This allows the value of C; to be 


determined: 
q 
99 


C} 7 —_—_ 

fopu ~ Re 

The value of R; must be chosen 
such that the input signal can vary 
within the desired limits. 


Software with three routines 


The necessary software consists of one 
compute and two count routines—see 
Fig. 4—iaking no more than a few 
blocks in a language like BASIC. The 
counting loops should be sampled 
about 4000 times (depending on the 
values of Rg and C)) in any measure- 
ment period. If the software is too 
slow, or too fast, the value of C; must 
be altered accordingly. This changes 
the measurement period (normally 
about 200 ms), but it avoids rounding 
off errors in the computation. 

The program must, of course, not 
be interrupted during the counting 
loops. Unless an additional card with 
real-time timers is used, the PC is nor- 
mally not able to drive the program. 

After the converter has been con- 
nected to the Pc, P; must be adjusted 
to give exactly 0 V at the open-circuit 
output. Apply a known voltage, Uj, to 
the input and turn P; until O V is ob- 
tained. The preset is not required if 
the software provides scaling of the 
indicated values. In this case, R3 must 
be 39 kQ. 

[950101] 
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FROM THE WORLD OF ELECTRONICS 


THE LIBERATED SOFTWARE 
MARKET 

The liberalization of the British tele- 
communications market did not just 
allow new companies, such as Mercury 
and Energis, to compete with BT for 
customers. Another result is that, be- 
cause today's customers are receptive 
to new ideas, companies have grown 
up to develop new and innovative prod- 
ucts which were unimaginable just a 
few years ago. 

To strengthen this sector, and to 
help UK companies compete effectively, 
a joint initiative called Telecoms 2000 
has been set up by the UK Department 
of Trade and Industry (DTI) and the 
trade association Federation of the 
Electronics Industry (FED in collabora- 
tion with BT, Cable & Wireless, Erics- 
son, GPT, Motorola and Nortel. The aim 
of the initiative is to encourage a 
UK#based network of small supplier 
companies who can deliver world class 
products and services. In particular, 
this applies to software, which is a par- 
ticularly strong area within the UK 
telecoms industry. 


User software 

A very fruitful area is in user software 
which, by improving access to a ser- 
vice, boosts usage and thus has a mul- 
tiplier effect on the size of its potential 
marketplace. For example, the off-line 
readers (OLRs) developed by Ashmount 
Research Ltd (ARL) have been instru- 
mental in making CIX easier and 
cheaper to use. 

Compulink Information eXchange 
(CIX - pronounced kicks)! was set up 
in 1985 as the UK’s first public-access 
on-line e-mail and conferencing ser- 
vice. It allowed both private individuals 
and companies to send local and 
world-wide e-mail as well as set up 
both private and public discussion 
groups known as conferences. They are 
extensively used for product support 
and information distribution. 

In the early days of systems such as 
CIX, users would dial in from their 
computer via modems and give the ap- 
propriate commands to request the 
system to download any waiting mes- 
sages and then type in their replies or 
new messages directly. Being con- 
nected to the remote computer while 
carrying out these actions (in countries 
with high telephone charges) resulted 
in fairly high — some thought ‘horren- 
dous’ - system and telephone usage 
charges. 


New messages 

An OLR allows a user to write new 
messages (both private and for confer- 
ence ‘discussion’) and read existing 


replies off-line without being connected 
to the remote system, The, when the 
user dials in, the OLR automates all 
the necessary activities and is typically 
40 times faster than when on-line 
manually to carry out the same activi- 
ties. 

ARL was founded in 1990 to provide 
the corporate communications market 
with an OLR offering conferencing, 
e-mail, file transfer and information re- 
trieval. It was not long before the ap- 
peal of the product also took it into the 
leisure or single-user sector of the mar- 
ket, 

The company has been a pioneer in 
developing OLR or Navigator software 
that works with a variety of host com- 
mercial systems and was the first orga- 
nization in the world providing unified 
integrated interfaces to multiple host 
systems. Today, it offers both stand- 
alone and network products to access 
CompuServe, Delphi, CIX, BIX and 
others. 

In September 1995, Ashmount Re- 
search? launched a new generation of 
its software to supersede its WigWam 
and PowWow range to take a new di- 
rection in product strategy. From then, 
all products are known as Virtual Ac- 
cess, a name which is felt to truly de- 
scribe the nature of the product. 


Information transfer 
Although the product still gives the 


: - (from left is idan Jan Buiting, : Habe Baggen. Giel Dols, Sjef van Reon 
a arnst psoralen Hans Steeman, Guy Raedersdorf, Rolf Gerstendor!, 


user the ability to work off-line, it of- 
fers much, much more in the way of 
information transfer and management 
and will also include extensive Internet 
functionality. 

Internet is also the raison d’étre of 
Turnpike Ltd3. It was established by 
Locomotive Software Group Ltd, which 
has been producing low-cost software 
for the past seven years to address the 
need for easy-to-use, cost-effective 
electronic messaging software for both 
major [Internet suppliers, small busi- 
ness and home users. 

Chris Hall, Turnpike’s managing di- 
rector, explains: “As users of the Inter- 
net, we quickly discovered that there 
was little or no software which was 
simple to use and offered all the basic 
Internet functions for the dial-up user. 
So, we decided to develop our own, 
People don’t need to be computer ex- 
perts to use Turnpike. It’s designed to 
be easy to use and straightforward to 
install. Most popular modems and ac- 
cess providers are supported.” 


Basic functions 

Turnpike, which was launched in May 
1995, offers all the basic Internet func- 
tions: Mail, News, FTP, Finger and 
Ping. There is also a built-in Winsock 
to provide access to other Internet 
functions such as WWW (the World 
Wide Web) with registered users being 
offered a copy of a Web browser. 
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The aim of the designers of Turnpike 
has been to produce a package which 
meets the needs of businessmen wish- 
ing to make use of the Internet without 
the computer or software getting in the 
way. 

While Turnpike is a new company 
formed to take advantage of an emer- 
gent market, Wordcraft International 
Ltd (WIL)* was formed in 1978 when 
the first version of the Wordcraft word 
processing package for the Commodore 
PET range of microcomputers was writ- 
ten. Since then, it has become a major 
force in fax software. 

Now, its LaserFAX is the market 
leader in the fax machines’ PC-connec- 
tivily market world-wide. Furthermore, 
its computer fax protocol CFP has been 
submitted to the ITU (International 
Telecommunications Union) for consid- 
eration as an international standard. 


Close relationships 

Mike Lake, WIL’s managing director, 
points out that the company has devel- 
oped very close relationships with fax 
machine manufacturers in many coun- 
tries around the world. A number of 
these are, or will be, bundling WIL soft- 
ware with their equipment. Further- 
more, in the new market for multi- 
function digital machines — prinicr, 
scanner, copier, manual fax and com- 
puter fax — a wide variety of manufac- 
turers world-wide already feature WIL's 
software. 

However, hardware and software can 
come together. Psion, makers of the 
Series 3a, which is the world's number 
one selling palmtop, has developed 
Psion SMS Link, which it is selling as a 
sable and software bundle to enable 3a 
users to hook up to a Nokia 2110 digi- 
tal phone or Orange phone to make 
use of the SMS (Short Message Ser- 
vice). This is intended as a corporate 
product for vertical applications and 
will be used as a development kit for 
value-added resellers, 

Not only will this provide an oppor- 
tunity for even smaller companies to 
move into communications software 
applications, it will enable applications 
to be developed to meet specific user 
needs. And, after all, this is the re- 
quirement because — telecommuni- 
ealions is a means to an end and not 
the end itself. 

1 CLX Ltd, London House, The Square, Llan- 
rwst, Gwynned, Wales, United Kingdom 
LL26 OLD. Tel: +44 (0)1492 641 961. 

Fax +44 (0) 1492 641 538. 

2 Ashmount Research Ltd, 26 Baker Street, 
London, United Kingdom W1M 1DF. 

Tel: +44 (0)171 935 7712. 

Fax +44 (0)171 935 7713. 

3 Turnpike Ltd, Dorking Business Park, 
Dorking, Surrey, United Kingdom RH4 1HN. 
Tel; +44 (0)1306 747 747. 

Fax +44 (0)1306 747 749. 

4 Worderali International Lid, Kelmscot 
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House, Vernon Street, Derby, United King- 
dom DEI 1FR. Tel: +44 (0)1332 371 428. 
Fax: +44 (0)1332 295 525. 

5 Psion PLC, Alexander House, 85 Frampton 
Street, London, United Kingdom NW8 8NQ. 
Tel: +44 (0)171 262 5580. 

Fax: +44 (0)171 258 7341. 


NEW CATALOGUE FROM COMBINED 
PRECISION COMPONENTS 

The new 1996 catalogue from Com- 

bined Precision Components—CPC— 


contains an extensive range of prod- 
ucts in over 1600 pages of full colour. 
It features everything from OEM spares 
to the latest computer, electrical and 
mechanical accessories and compo- 
nents. 

In total, over 39,000 products, in- 
cluding nearly 10,000 new items are 
shown in the new catalogue. All items 
are competitively priced to give the 
customer one of the most cost-effec- 
tive, off-the-shelf and comprehensive 
methods of sourcing products. 
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Recent additions to the catalogue 
are products from blue-chip compa- 
nies such as Brother, IBM Lexmark, 
Samsung, and Black & Decker. Sev- 
eral new product sections have been 
added to this year's catalogue, includ- 
ing opto-electronics, PCB protolyping, 


surface mount, motor control and 
data comms/networking. 

The catalogue now contains 53 sec- 
tions, including switches, tools, and 
remote controls. Every one of the sec- 
tions has been tailored to meet the de- 
mand of the ever-changing market. To 
assist customers, each product is ac- 
companied by a brief description and 
colour photograph. 

CPC is dedicated to service the in- 
dustrial and commercial user, but its 
catalogue and service are becoming 
increasingly popular with other mar- 
ket sectors, such as education. 

Another aspect of the CPC oper- 
ation is that customers need not 
waste time looking for the part num- 
ber they require. By simply ringing 
CPC’s Partfinder Service, operators 
will access the vast and constantly ex- 
panding database of 750,000 products 
to find the parts you need. The highly 
trained staff, backed by the latest 
technology, handle 3500 calls and 
3000 orders a day and four new fax 
lines are being installed to help cope 
with demand. Not only this, but CPC 


ensures that language is no barrier to 
their potential customers. Qualified 
personnel in the Export Department 
are able to deal with orders and en- 
quiries in German, French and Span- 


ATMEL MICRO. PRO FOR ONLY £99 


Support 
| microcontrollers. The “Atmel Micro Pro’ 


Intel and Philips 87C51/52 generic 
parts are now also supported. 

_ The ‘Micro Pro’ is different from most 
low-cost programmers in that it is based. 
“around Field Programmable Gate Array 
- (rpGa) technology rather than using a 
microcontroller. Every time a device is to 


quired for programming the target de- 
vice is downloaded from the pc into the 
FPGA. This allows the hardware to be 


customized to suit each device, giving — 


| faster programming times and future 
_ device support without the need for ex- 
pensive adapters, 

The new AT89C2051 from Atmel is 
an 8051 in a 20-pin package. The 2 kb 


be erased, programmed and verified in 
under five seconds with no need for a Uv 
eraser (guaranteed 1000+ reprogram- 
ming cycles). The device features 128 
bytes of RAM, 15 1/0 lines capable of di- 
eet LED drive: two 16-bit 
counter/timers and five interrupt 
sources, The standard 8051 serial UART 
has also been included. together with an 
analogue POAT ane useful for A/D con- 
versions. 

The ‘Micro Pro’ has recently gained 
official programming approval from the 
Atmel Corporation for programming 
their complete range of FLASH microcon- 
| trollers. To celebrate the association, 
Equinox are offering an Atmel ‘Micro 


/eah program both the 40-pin 8951/ 
8952, the new 20-pin 1051/2051 mi- — 
eros and most serial EEPROMS from 
‘Atmel. To meet popular demand, the — 


| be programmed, the digital circuitry re- 


on-chip reprogrammable FLASH ROM Can, 


Pro’ programming system, together with 
a FREE Atmel AT89C1051 and a FREE 


AT89C2051. microcontroller, data 
sheets, PSU. parallel cable and an Ic ex- 
tractor tool for only £99, excl. vaT and . 
p&p. The offer ends on 31 December 
1995. For further details call John Mar- 
riott on +44:1204 491 110. See also ad- 
vertisement on p. 39. 


ish. 

On the day the 1996 catalogue was 
published, CPC opened a new 
2800 m2 extension to iis warehouse at 
Preston. The company is currently 
drawing up plans for a high-bay ware- 
house to join this extension by the end 
of 1997. 

Available free of charge, CPC’s 1996 
catalogue is offered to all account 
holders: new accounts can be opened 


simply by ringing one of the many 
telephone sales operators. 
For a copy of the catalogue, 
tact: 
Combined Precision Components PLC 
Component House 
Faraday Drive 
Fulwood 
Preston PR2 4PP 
Telephone 01772 654455 
Fax 01772 654466 


con- 


SKY TELEVISION WORLD LARGEST 
Last November. Sky _ Television 
launched six new channels, bringing 
their total to 28: this makes it the 
world’s largest direct-to-home net- 
work. 
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INTERNATIONAL CIRCUIT DESIGN 


COMPETITION RESULTS 


Last month we published 
the design that won the 
International First Prize, a 
Tekscope THS720. 

This month we continue 
the success story of our 
International Circuit Design 
Competition (July/August 
1995) with a 16-page sup- 
plement which contains a 
selection of prize winning 
designs submitted to the 
German {[G), Dutch (NL), 
French (F) and English (UK) 
language editions of Elektor 
magazine. It is our intention 
to publish, in random order, 
the Top-3 winning designs 
from cach language edilion, 
giving a total of 12 circuits, 
in two instalments of 16 
pages each. 

Designs are published ‘as 
is’, i.e., with only minor edi- 
torial corrections to the text. 
Please note that none of 
the published circuits have 
been tested by ourselves. 


Prize 


1st, Int. 


1st 
2nd 
3rd 
4th (1) 


4th (2) 
Ath (3) 
Ath (4) 
5th 

6th 

7th 

8th 

9th 
10th (1) 
10th (2} 
10th (3} 
10th (4) 
10th (5) 


For PC Parallel Port 


An 8-bit 50-MHz on PC parallel port Logic Analyser for 
home application is always a useful tool for small 
digital projects, especially in field uP applications. 
Eight bits with two triggers, 512 bytes and a maximum 
sample rate of 50 MHz are good specifications for 
hobby users. Low power and portability are also 
important if you want to use this tool with a laptop 
computer on the road. Optionally, you may use one 6- 
bit flash A/D converter at the input and so obtain a 
combination of one analogue and two digital inputs. 


By Jankijewic Ninoslav, el. ing. 


My first idea was lo make a 
logic analyser with a very 
small number of compo- 
nents, and as simple as pos- 
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sible. I had one sample of a 


CMOS 


(Integrated Device Techno- 
logy, Inc.) type IDT72210 in 


Results Overview 


Winner 


L. Lamesch 


UK advertiser sponsored prizes: 


C. John Dakin 

Sami Karhulahtie 
Jankjijewic Ninoslav 
P.J. McGrath 


Robert Kiss 

Pawel Rosiak 

Robert Postula 

Tapio Tyni 

Christian de Godzinsky 
Gary Taylor 

Hans Henrik Skovgaard 
Jose M. Miguel 

P. M. R. dos Reis Metelo 
Erik Larsen 

Zdzislaw Kaszta 

D. Nelson 

Sved Martinsson 


Design 


50 MHz 16/32-bit logic analyser 


A low-cost wind powered battery charger 
Simple stepper motor control 

8-bit logic analyser for PC parallel port 
Power reduction in domestic refrigeration 
appliances 

Eight channels timer 

Universal clock oscilator unit 

Low-cost packet radio modem 

Measure 20!0g(U1/U2) with an ordinary DVM 
Telephone intercom system 

Garage door / driveway gate controller 
Parallel I/O interface 

Active probe for Pico ADC-10 

Car light alarm 

Small remote camera & flash releasing gear 
One-IC metal detector 

Water level monitor 

Car battery control 


cen ay 4 Wy jv if 
~ 3rd Prize 
(UK) 


a 28-pin 300-mil plastic DIP 
case. Important features for 
this project are: a 512x8 bit 
memory array structure, 15- 
ns read/write cycle time (66- 
MHz clock), and dual ports 
for input and output data. I 
decided to use this chip 
(with 25 ns cycle time) for 
my application. 

To tackle another prob- 
lem, the triggering and time 
base, I selected a PAL from 
Altera, type EP910. The time 
base is built from a 2-5-10 
dual decade counter 
74HC390 which produces 
three output frequencies, 
20 MHz, 8 MHz and 4 MHz. 

In the block diagram, 
Fig 1, the signal from the 
XTAL oscillator (40 MHz) 
goes to the decade counter 
and a_ selector which 
switches the programmable 
clock or the maximum clock 
from the XTAL generator. 

Programmable clock is se- 


Y on 
Yo Ain 6 BA 


¥ 1 4 


lected with four bits named 
A, B, C and D. With these 
four bits the desired sam- 
pling rate is selected as 
shown in Table 1. A pro- 
grammable counter con- 
tained in the PAL can divide 
one of three input frequen- 
cies by 1, 10, 100 or 1000. 

The trigger section is also 
based on a PAL, and uses 
two direct signals from input 
cho and chl. With four bits 
EO, TO, El and Tl we can 
select the trigger edge polar- 
ity. Table 2 = gives an 
overview of these settings. 

Register 1 (CD4094) is 
used to set all eight bits and 
select the mode of operation 
for the Logic Analyser. To 
read data from FIFO mem- 
ory, a MUX (74HC157) is 
used with a control input (1, 
low/high) to select and read 
four low or four high bits of 
data. 

The procedure to start 


CHO 
. 
ow 

ye 
res 
2 
x 
oO 

cH? 


Clocked FIFO Slex8 


Table 1 

A B ¢ OD RATE 

0 0 0 0 40 MHz 

1 0 0 @O 20 MHz 

0 1 6 Q 8 MHz 
i, 10-0 oh 8 4 MHz 
‘ ina t @ 4 0 2 MHZ 
% CLOCK 0 | 1 0 800 KHz 
a fh t 400 KHz 
x 1 0 0 1 200 KHz 

0 7 6 14 80 KHz 
<] READ ENABLE he ee 40 KHz 
> FIFO FULL 1 0 1 1 20 KHz 
<] RESET o tt Tf 4 8 KHz 
x] READ CLOCK 1 1 1 1 4 KHz 


LOW/HIGH DATA 


INPUT DATA CHO/CH4 
Pad INPUT DATA CH1/CHS 
= INPUT DATA CH2/CH6 
INPUT DATA CH3/CH7 


960301-11 


scanning the digital input, 
read data and display it on 
the PC screen is : 


1. Reset FIFO signal, RES=0, 

and reset FIFO read funce- 

tion, RD,OE=1. At the same 

time the trigger flipflop will 

be reset. 

2. Set trigger and time base 

bits (Tables 1 and 2). 

3. Reset FIFO signal, RES=1. 

4, Wait till FIFO Full Flag, 

FF=1. 

5. Enable read FIFO func- 

tion, RD=1. 

6. Read all 512 bytes of data 

(Q0/Q7) in three steps: 

a) output one read 
RCL 

b) read low data (4 bits from 
MUX); 

c)read high data (4 bits 
from MUX). 

7. Display data on PC dis- 

play and go to step lL. 


clock 


The first three steps may be 
controlled and programmed 
in BASIC (I used Power 
Basic). For the remaining 
steps (4 through 7) it is best 
to use assembler for fast 
data updating. 


Hardware 


The power supply may be an 
external unregulated 9-V DC 
source. The board contains 
a standard 7805 regulator 
for a clean 5 V supply rail. 
Supply current is about 


Fig. 1. Logic analyser block diagram. 


250 mA at 40-MHz sampling 
rate. A 40-MHz XTO and a 
buffer 74ACTO4 are used for 
the clock source. 

Frequency selection out- 
side of the PAL is achieved 


action 


disable trigger 


with a three-state buffer +trigger chO 
(74HC125) which is also -trigger chO 
used for the trigger gate, +trigger cht 
Digital input signals are trigger cht 
buffered by a standard 


74HC541 and then passed 


IF 
3 oR2 
STT OR 0 
A vege 
4INP > 0 | > -AAIOL 
£0e38 D AND2 2 
Tee36 : eS OAM, > TROK 
£1¢35 > . 0 ini 
T1630 > |> corr -RAL@L 
4 NORF 
.CH CLKB o°a 
2 INP ° 2 
CH1@24 > > AAMes 
cH2e23 D . F NOT aure 
uy 
i 08  TRGeI4 
-READ NOT 
. INP 1 0 2 
iaaiaccl ; 1 woee2s 
ul 
Fes the 
= FF 
LI 4 NORF 
MK 
: ouTP 
2INP [> xLce@s1 
pe7D 
ca4 © 
INP 
cLkiel D 
2 
[>to CLOUTeS 
LAB 
Ad Fe 
2INP 
cLzez2 © 
ciseis D> 
: ARB 
INF OUTP 
cLioeis © [> o£@33 
23ne 
aes? & 960301-12 
Bez OD 


Fig. 2. PAL EP910 internal schematic. 
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to two octal D-type flipflops [~ 
74HC574 which are clocked 
at the same clock and oppo- 
site phase. When the main 
trigger occurs, the FIFO 
input receives a one-clock 
delayed signal which occurs 
one clock before the trigger 
action, 

The printed board is a sin- 
gle-sided home-made _ prod- 
uct with seven jumpers at 
the top side and one jumper 
(j4) at the bottom side. If you 
use double-sided board it is 
recommended to use the top 
side for a ground plane. 
There are no direct connec- 
tions between the computer 
and critical components like 
the FIFO and the PAL. To 
separate signals like Read 
Enable, Fifo Reset, Read 
Clock and Fifo Full Flag from 
the computer a darlington 
transistor array type 0 
ULN2003 is used. Each col- axa7[] sho) 3 se 12 a) 2] 3 f] sks 
lector has a load resistor of t _ Hi ms 
3k3(RN2). There are no criti- rp! Be aa, 


v 


cal parts except the blank Bcur> coe. fad N" 


PAL which must be pro- raGuE 
grammed with a special PAL DONG 
programmer. A PAL from 


INTEL, series EPLD type 
85C090-20, may also be Fig. 3. Circuit diagram of the Logic Analyser. 
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Fig. 4. PCB copper track layout and component mounting plan. 
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Table 3. 

LPT1 pin signal 

1 STROBE 
2 DATAO 
3 DATA1 

4 DATA2 
5-8 DATA3-6 
9 DATA? 
10 ACK 

11 BUSY 
12 PE 

13 SEL 

14 AFD 

15 ERR 

16 INI 

7 SLC 
18-25 GND 


used here. The PAL’s internal 
diagram is given in Fig 2. 


Software 
Before [ started to write a 


driver in assembler, all 
hardware test were per- 


port address function name 

out 37A bit 0 read clock for FIFO RCL 

out 378 bit 0 strobe for Register 1 STR 

out 378 bit 1 Data for Register 1 DOUT 

out 378 bit 2 clock for Register 1 CL 

out 378 bit 3-6 not used 

out 378 bit 7 select L/H data LOW/HIGH 

in 379 bit 6 data input bit 3/7 Q3/Q7 

in 379 bit 7 data input bit 2/6 02/06 

in 379 bit 5 data input bit 1/5 Q1/05 

in 379 bit 4 data input bit 0/4 Q0/04 

out 37A bit 1 reset FIFO RES 

in 379 bit 3 read FIFO Full Flag FF 

out 37A bit 2 read enable for FIFO RD-OE 

out 37A bit 3 not used 
ground GND 


formed in Power Basic. The 
test program was based on 
the information contained in 
Table 3 

The final software is di- 
vided in two parts. The main 
program, written in BASIC, 
sets all modes for the Logic 


Small wind powered generators are useful devices for 
people dependent on battery power, such as 
caravaners and yachtsmen. Commercial products are 
expensive. The smallest models cost over £250. A 
generator giving up to 30 watts output can be made 
using a permanent magnet radiator fan motor, 
obtainable from a car breaker, costing about £5, a DC- 
DC converter, described here, costing less than £15, 
and an 800-mm diameter wooden propeller described 


by Mr. Piggott in Ref. 1. 


Design by C. John Dakin 


The DC-DC converter is nec- 
essary because the voltage 
output of the motor when 
used as a generator is much 
less than 12 V, the common- 
est battery voltage. 

As shown by the circuit 
diagram in Fig. 2, the con- 
verter uses an inductor, LI, 
and a power MOSFET 


switch, T2. Each time T2 
switches off, the current 
which has built up in Ll 
during the 180 ps Tl was 
on, is steered into the bat- 
tery, B1, by D2. The current 
in LI] is sensed by R11, a 10- 
m2 resistor, and two voltage 
comparators, IC 1b and IC le. 
When the input voltage, Vj, 


Analyser. The assembly code 
driver is linked with the 
BASIC program, and is used 
for fast reading of the FIFO 
buffer, and displaying data 
on the screen. (960301) 


is 3 V, 
the current rises to 10.4 A, 


IClb detects when 


and [Cle detects when it 
falls to 0.9 A. Both current 
levels are defined by the 
voltages from Rle, R3 and 
R4, and are proportional to 


Components list THLE | 

CX1,6X2;CX3,CX4- 0.1 F 

AUR 1kQ 

RNI 47kQ network 

RN2 3kQ3 network 

C1 10yF tantalum 

C2 33yF tantalum 

D 1N4002 

1C1 74HC541 

(G2 74HG6125 

1C3 T4ACTO4 

104 1DT72210-25 
(clocked FIFO) 

1C5 74HC157 

106 ULN2003 

(C7 cb4094 

1c8 EP910-25T (EPLD 
PAL 40-pin) 

IC9 74HC390 

1610,1614 74HC574 

XTAL 40MHz 112 (TTL 
oscillator) 

vA7805 C13 

025-SUB-90° K1 

20P-90° K2 

Programming files for this project 


available on disk, see Readers 
Services page (p. 70). 


V\. The converter looks like a 
resistor, Rjy, of 0.57 Q to the 
generator. The 
IC lb and IC le reset and set 
respectively the bistable 
formed by the two NAND 
gates IC2b and IC2c. The set 


Power Output. Watts. 


on a2 


Baas 
PtH 
PCCoeee 


Lead Resistance. Ohms. 


960307-11 


outputs of 


Fig. 1a. Typical 12V car radiator fan motor power output power. 
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Power Output. Watts. 


Fig. 1b. Power output of the combined generator and converter 
against wind speed. 


pulse is via a third NAND 
gate IC2a, the second input 
to which is held high by 
ICla, a third voltage com- 


+i +i +0) 
Rlb Rie 
10k 10k 3 
6 
ca cmt 
> 
O1 } 
R 
Aa | \Z 


parator, as long as V, is more 
than 2 V. Setting the 
bistable switches T1] on and 
the collector falls from +12 V 


ICib Pin 14. “Reset” *SY~S EOS ae U 
Catt) ahi nee |e 


to 0 V. Tl’s output drives the 
six inverters of IC3. IC3 dri- 
ves the gate of T2, which has 
an input capacitance of 
2nF, from 0 V to +12 V in 
2 ps. 

When Vis rising from 0 V 
to 2 V, ICla’s output stays 
low as pin 6 is above pin 7. 
IClb's and [Cle’s outputs 
stay high as there is no cur- 
rent through R11. The 
bistable is forced to the reset 
state by R5 and R6 holding 
pin 9 of IC2b low. When V;, 
reaches 2 V, the output of 
ICla goes high, the bistable 
is set and the first operating 
cycle staris. Whenever Vj is 
less than 2 V, Tl, IC3, C5 
and D2 draw only leakage 
current from the +12 V rail. 

The inductor in the circuit 
consists of 16 turns of 2-mm 
dia. enamelled copper wire 
wound on an ETD39 


Ferroxcube core. A 0.6-mm 
air gap is put in the mag- 
netic circuit of the core 
using pieces of cardboard or 
other non-magnetic mater- 
ial. Each end of the winding 
is connected to two pins of 
the former. See the PCB lay- 
out for the correct pins. 

ZD1, a BZY93C16, 16-V, 
20-W zener, should be fitted 
if B] may be disconnected at 
any time. ZD1 will then limit 
the peak voltage at the drain 
of T2 to 17 V. ZD1 requires a 
suitable heatsink. 

Figure la shows the 
power output of a typical car 
fan motor when used as a 
generator, The output is 
maximum with a load of 
about 0.4 ©. This equals the 
output resistance of the gen- 
erator, Ry. Because the con- 
verter losses increase as Ri, 
decreases, Rj, is set higher 


ICle Pin 13 
IC2a Pin 4. "Set» 794 U 
IC2c Pin 11 +3U OU 39uS 
F 12U 
+i T2 Gate * 
Fa ov. 180uS 
R T2 Orain | | 
foe ov 
f lb Pin 8 and +104mU 
1 Ic Pin 10 iii ee 


Waveforms and voltage readings are shown for Ui =3U. 


960307-14 


Fig. 2. Circuit diagram of the wind-powered battery charger. 
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Fig. 3. Design of an 800-mm propeller suitable for a typical fan motor. The reader is recommended to 
read Mr. Piggott’s excellent paper, Ref. 1, for full details of propeller design and construction. 


mo w 
oOo wm 
i: oO 
= 
Le 
so 
Oo 2 
vv PM 
, 
- © 
i 4 — 


Copper Pattern viewed from Solder side. 
960307-EL1 


Hindgen4 .PCB 


i 13 July 1995 
Ble 


O 


Bolt heatsink to PCB 


02 bolted to heatsink 
and PCB below L1 


PCB Component Mounting Plen. 


Fig. 4. PCB layout for the battery charger. 


than R, for the best effi- 
ciency of the combined gen- 
erator and converter. The 
resistance of the connecting 
cable between the generator 
and the converter must be 
kept as low as possible. 
(950307- 1) 


References: 

I; Scrapyard Windmill 
Realities — Building 
Windmills with Recycled 
Parts by Hugh Piggott. 


Published by The Centre for 
Alternative Technology, 
Machynlleth, Powys, Wales 
SY20 9AZ. Telephone: 
(01654) 702400. 


COMPONENTS LIST 

Resistors: 

Ria-g 10kQ SIL array 

R2 3kQ6 

R3 3302 

R4 30Q 

R5 18kQ 

R6 47kQ 

R7 10kQ 

R8a-g 220Q SIL array 

R9 3MQ3 

R10 6802 

R11 0.01Q (Farnell 148- 
724) 

Ri2 628 

(all-single resistors metal film) 

Capacitors: 

C1 10mF 16V 

C2,03,04 100nF 

C5 1mF 50V 

Inductor: 

ui 3C8 core, former, 


clip, ec wire 14SWG (2mm). Maplin 
order codes: JR81C, JR82D, JR83E, 
BLI6S. 


Semiconductors: 

Ti BC547 

T2 BUZ11 

D1 1N4148 

D2 BYW80-150 
iC1 LM339 

IG2 HCF4093 
I¢3 HCF4049 
ZD1 BZY93016 
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WITH SECURITY ALARM 


This circuit allows the proper functioning of different 
elements of a fuel burning central heating (CH) system 
to be monitored. An alphanumerical display is used at 
a convenient location to display useful data, while a 
buzzer sounds when a problem occurs with the CH 
system (burner switched to protection). 


Design by Bernard Leclerc 


In many houses, the central 
heating boiler/burner is 
mounted in the attic. or in 
another place which is not 
easily accessible. In case of a 
breakdown, or lack of fuel. 
you will not notice that there 
is a problem until the tem- 
perature starts to drop ap- 
preciably. The CH system 


monitor presented here uses 
a minimum of connections, 
yet enables you to check the 
current state of the heating 
system al any time. 

The circuit is fitted at a 
discrete, but easily accessi- 
ble, location within the nor- 
mally inhabited space in the 
house. Ii will indicate the 


4N4146 


1uF/Bav 


BUZZER 


proper functioning of the 


various sub-units of the 
boiler, and will sound an au- 
dible alarm (by means of a 
buzzer) whenever a fault oc- 
curs (burner switched to 
safety mode). 

The display indicates 
whether the CH system op- 
erates in  standby-mode 
(overnight, or when no heat- 
ing is required), or when the 
accelerator pump is on. It 
also indicates whether the 
burner is on, or waiting for 
‘cold’ return water (i.e., hav- 
ing a temperature below the 
desired temperature), in 
which case it will switch on 
again. Each safety action 


which has to do with burner 
is immediately signalled by 
the display and a buzzer, by 
means of a pulsed sound. 
The circuit may be modi- 
fied to suit other applica- 
tions, 


for instance, as 


regards the alphanumerical 
characters which appear on 
the display (edit the micro- 
controller ROM contents), or 
as regards the voltage levels 
at the inputs. 


Hardware 


Because the circuit can work 
from a.c. as well as d.c. volt- 
age sources, there are few 
constraints as regards the 
power supply of the circuit. 
You may use either a mains 
transformer or a_ suitably 
rated mains adaptor. All in- 
puts are electrically isolated 
by means of opto-isolators, 
of which the internal LEDs 
are powered via a resistor 
and a capacitor, which is 
discharged by a diode. The 
logic information supplied 


by the opto-isolators con- 
sists of active low levels, 
which are read by the con- 


cs 


0.1/@av 


cé 
O. 1uF/400¥ 
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4k 0 
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Fig. 1. The circuit of the central heating system monitor is considerably simplified by a microcontroller. Here, a Motorola 68705P3 is used. 
Translations: security = safety; bruleur = burner; accelerateur = accelerator. 
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COMPONENTS LIST 
Ri = 8-way SIL array 22 kQ 

R2 = 8-way Siarray 10k 
R3,R4,R5 = 15k 1W 

RE = 12kQ 

Raji = 1kQ preset 


Capacitors: 

62,63 =47pF. 

C4= 1000uF 

C5 = 100nF 63) 
06-08 = 100nF 400V 


Semiconductors: 

D1 = 1N4148 

D2 = bridge rectifier 
D3,04,05 = 1N4001 

Qi = 2N2222 

Optol Opto2 Optes = 4N25 

U1 = 68705P3 (programmed)* 
U2 = LM7805 


Miscellaneous: 
Yt = quartz crystal 1MHz 
BZ1 = buzzer 


* Programming files for this project: 
available on disk, see page 70, 


trol software. 

The alarm output occu- 
pies one line of the other half 
of port B, split into 
inputs/outputs, and drives 
a transistor which supplies 
the required current for the 
buzzer. The other ports are 
programmed to output 
mode, and deliver the LC 
display signals:  eight-bit 
data (Data, port Ali 


data/command selection 
(port C); and data strobe 
(port C). 


The contrast of the LCD 
module is adjusted by a pre- 
set (the multiturn cermet is 
not obligatory). The system 
clock is derived from a 
quartz crystal, Yl. Although 
the clock will also function if 
the crystal is replaced by a 
resistor or a wire link, the 
timing accuracy will drop 
unless you modify the MOR 
in software. The reset pulse 
is supplied automatically by 
capacitor C1 when the sys- 
tem is switched on. Diode 
D1 enables any voltage 
higher than the supply volt- 
age to be shunted away into 
the power supply. 


Printed circuit 
board 


The circuit board is single- 


Fig. 2. Component mounting plan and track layout for the PCB designed for the central heating monitor. sided. It has only seven wire 
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links, and accommodates all 
parts except the power 
transformer. That gives you 
a wide choice of power sup- 
plies which may be used 
with the circuit. Most holes 
are drilled at a diameter of 
0.8 mm. Not so for the input 
connector, the voltage regu- 
lator, the smoothing capaci- 
tor and the buzzer, however, 
which require 1.5-mm dia. 
holes. 

The connectors for the 
input information and the 
supply voltage are PCB 
mount screw-type terminal 
blocks for a reliable connec- 
tion to the various cables. To 
enable it to be mounted 
higher than the other com- 
ponents, the display is con- 
nected via a couple of 
stacked turned-pin sockets. 
A pinheader is then carefully 
soldered directly to the LCD 
connections, and inserted 
into the top socket. 

It is recommended to fas- 
ten the supply reservoir ca- 
pacilor on the board by 
means of a nylon strap. The 
current consumption of the 
circuit is so low that a 
heatsink is not required on 
the voltage regulator. 

Observe the polarity of 
the diodes and electrolytic 
capacitors, and make sure 
the motherboard/display as- 
sembly is sturdy. 


Software 


The control software con- 
sists basically of a classic 
I/O line handler and a sec- 
tion which sends characters 
to the LCD. The texts which 
appear are easily modified to 
suit personal requirements, 
allowing the circuit to be 
modified quite easily for any 
other application which re- 
quires system status and 
alarm messages. 
Instructions to keep a 
watchdog asleep appear all 
over the program. Note, how- 
ever, that no watchdog is im- 
plemented in this version of 
the hardware. That is be- 
cause I had to limit myself to 
30 components to meet the 
rules of the Competition. 
The software starts by al- 
locating the ports and their 
direction {I or O). Next, the 
memories are configured, 
and the ports are cleared. 
Then follows the display ini- 
tialisation and the transmis- 


$11B01009CA6FFB704A6F0B7 05A60FB7 063F003F023F013F02A630B795 
§115011800AD6EA60CB700AD68A606B7 00AD623F101102A680CD01A1C9 
$11B0130A601B700AD531002A620B7 00AD4BA620B700AD45A645B700BD 
$11B0148AD3FA66EB700AD39A620B700AD33A656B700AD2DA665B70052 
S11B0160AD27A669B700AD21A66CB7 00AD1BA66CB700AD15A665B7003D 
§11B0178AD0FA621B700AD09A621B700AD03CC01A5A610CD01A11202A2 
$11B01901A01A640CD01A11B011302A610CD01A1814A26FD8107012AEC 
$11B01A805012A03012A01012D1A01A6AFB7114A26FDB6114A26F61BC1 
$11B01C001B6104CB710A605B1102703CCO1A5CC0127CCO1E4CC02626C 
$11B01D8010106CCO02F6CC041CCC037B3F101102A680CD025EA601B7F6 
S11B01F000CD02461002A620B700CD0246A620B7 00CD0246A641B7000A 
$11B0208CD0246A66CB700CD0246A66CB700CD0246A675B700CD024622 
S11B0220A66DB700CD0246A661B700CD0246A667B700CD0246A665B775 
$11B023800CD0246A621B700CD0246CC04A1A610CD025E12021A01A6D9 
$11B025040CD025E1B011302A610CD025E814A26FD813F101102A6801A 
$11B0268CD02CEA601B700CD02B61002A620B700CD02B6A620B700CD9C 
$11B028002B6A644B700CD02B6A645B7 00CD02B6A646B700CD02B6A68F 
$11B029841B700CD02B6A655B7 00CD02B6A654B700CD02B6A621B700E2 
$11B02B0CD02B6CC02D2A610CD02CE12021A01A640CD02CE1B011302D7 
$11B02C8A610CD02CE814A26FD811801AD071901AD03CCO2D2AE02CCA5 
S11B02E002E2A6FFB7121A014A26FBB6121B014A26F25A26ED813F10A7 
S11B02F81102A680CD0377A601B700CD035F1002A620B700CD035FA679 
$11B031042B700CD035FA672B700CD035FA675B700CD035FA66CB700E1 
S11B0328CD035FA665B700CD035FA675B7 00CD035FA672B700CD035F9A 
$11B0340A620B700CD035FA64FB700CD03 5FA64BB7 00CD035FA621B7C5 
$11B035800CD035FCC04A1A610CD037712021A01A640CD03771B011361 
$11B037002A610CD0377814A26FD813F101102A680CD0418A601B70034 
$11B0388CD04001002A620B700CD0400A642B700CD0400A672B700CD1C 
$11B03A00400A675B700CD0400A66CB7 00CD0400A665B700CD0400A6C7 
$11B03B875B700CD0400A672B700CD0400A620B700CD0400A62BB700B6 
$11B03D0CD0400A620B700CD0400A650B700CD0400A66FB700CD0400D7 
$11B03E8A66DB700CD0400A670B700CD0400A665B700CD0400CC04A1BC 
$11B0400A610CD041812021A01A640CD04181B011302A610CD041881F2 
$11B04184A26FD813F101102A680CD049DA601B700CD04851002A62058 
$11B0430B700CD0485A650B700CD0485A66FB700CD0485A66DB7 00CDE7 
$11B04480485A670B700CD0485A665B700CD0485A620B700CD0485A65B 
S11B046053B700CD0485A665B700CD0485A675B7 00CD0485A66CB70017 
$11B0478CD0485A665B700CD0485CC04A1A610CD049D12021A01A64050 
$11B0490CD049D1B011302A610CD049D814A26FD81AE02CCO4A6A6FF53 
S11B04A8B7124A26FD1A01B6124A1B0126F25A26EDCCO1A5202020560C 
$11B04C06572733A312E312030372D393520422E4C4543404552432040 
$10904D82020202020205A 

$1040784016F 

S10507FE0100F4 

$9030000FC 


Fig. 4. Object code to be programmed into the 68705P3 controller. 


ticore cable. 


sion of the first message. 
Next, routines are executed 
which define the permissible 
setup times of the various 
signals. Then comes an 
input line scanning opera- 
tion in order of priority, fol- 
lowed by a five limes over 
verification of the logic state 
which should be different 
from the O V belonging with 
the non-used half-cycle in 
the sinusoidal wave at the 
inputs. Return to the loop if 
nothing is detected, or jump 
to the relevant subroutine 
for the message to be writ- 
ten. The subroutine com- 
pleted, always return to the 
main program (input read- 
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ing), except for the audible 
alarm subroutine. which 
forms an endless loop. 

Next comes the ‘version’ 
message, and then the copy- 
right notice, At value $784, 
there is the programming 
byte of the chip: the MOR, 
followed by the rest of the 
control program. 


Connections 


The connection is made on 
the terminal strip of the con- 
trol panel, where the thee 
‘signals’ required for the 
monitor are tapped and sent 
to the remote monitoring 
unit by a suitably rated mul- 


The two screw terminals 
al the far right are con- 
nected to the supply voltage 
(between 6 and 15 V a.c. or 
d.c. at about 10 VA). The 
input voltage may be sup- 
plied by a transformer fitted 
inside the case, a mains 
adaptor, or it may be sup- 
plied by the boiler’s internal 
power supply. 

The two terminals at the 
far left should be connected 
lo the panel strip in parallel 
with the burner motor. 

The two remaining termi- 
nals are connecled to the same 
panel, to the points marked 


‘fault’, ‘error’ or similar. 


For reasons of security 
(risk of shunting. or return 
currents via other termi- 
nals), it is best not to use a 
common wire. Instead, use 
two wires for each signal to 
be fed to the remote monitor. 


Options 


Obviously it is possible to 
modify the display messages 


using a simple editor; that is 
the reason which prompted 
me to equip various subrou- 
tines with this property. 

The input voltages may be 
adapted to suit another ap- 
plication, simply by shorting 
out C6 and C8 if direct volt- 
ages are applied, or by 
changing resistors R3, R4 
and R5 to limit the input 
current to 15 mA. 


The Competition version of 
the circuit contains less than 


30 components. For my own 
use, | made a version which is 
slightly more complex: it has 
four inputs and a watchdog. 
The fourth input is connected 
to the ignition transformer. 
These additions bring the 
number of parts to 38, which 
is more than allowed by the 
Competition rules. 


Conclusion 


Although the application of 
the circuit is neither dedi- 
cated nor restricted, the 
monitor is relatively inex- 


pensive, based on easily 
found components, and 
easy to build. (950308) 


>» 2nd Prize 


The main feature of the circuit is that it is very easy to 
construct. In addition, it has a very low price and is 
based on easily obtainable components. Suitable 
motors can be salvaged, for example, from old 5.25” 
floppy disk drives. The other components in my project 
may be found in just about any junk box. By contrast, 
special controller chips are often not so easy to obtain 


or are pretty costly. 


Design by Sami 
Karhulahti 


So this simple controller is 
the answer to this problem. 
The prototype circuit was 
used to control a small mir- 
ror attached to a motor spin- 
dle in a light effect unit. 

The heart of the stepper 
motor controller is a GAL 
16V8 chip, which contains 
the 8-state counter and 
combinatorial logic required 
to control the driver transis- 
tors. A timer chip (555) is re- 
quired only to generate clock 
pulses and is not required if 
the controller is connected, 
for example, to a computer's 
I/O port, This is why the cir- 
cuit can be adapted to many 
purposes where simple and 
cheap stepper motor con- 
trollers are needed. 

The stepping speed can be 
adjusted by means of poten- 
tiometer Pl and changing 
the value of Cl, while the di- 
rection of rotation or 
full/half step mode can be 
selected by small DIP 


switches Sl] and S2. When 
S3 (ENA) is set to low, every 
output O5-O8 goes low so 
that ihe driver transistors all 
switch to their off state. The 
internal state counter can 
also be reset by pulling up 
the RES line with switch 54. 
In full-step mode, the motor 


torque is about 2 times 
higher than in half-step 
mode, though in the half- 
step mode the step resolu- 
tion is two times better. 

The step sequence can be 
reversed by setting the DIR- 
input high. 

The binary output table 


BSBSSrABREOSOH = 


Fa) 


960303-11 


Fig. 1. Circuit diagram of the simple stepper motor controller. 
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(RES=L,ENA=H,DIR=L) is 
given in a separate box. 


Full-step (I3=L) Half-step (I3=H) 


Step 05 06 O7 = 08 Step 05 O06 o7 3608 
j H L H L 1 m L H L The circuit may be pow- 
D H L L H 9 4 L L L ered from a suitable 7-24 
3 L 4 L 4 3 4 1 L 4 volt mains adaptor. Because 
the controller itself draws 
4 L H H L 4 L L L H negligible current, the cur- 
1 H HL ne L H rent consumption of the Cenactiice: 
2 bP bo ok # 6 LH Lk 4 whole circuit depends | ¢4 63. 4yF sov electrolytic cap. _| 
3 L H L H f° Lk H H L mainly on the motor type se- | ¢2< {OF 50V electrolytic cap. | 
4 L H H L 8 L L H L lected. (950303) HIBOAH seats 


Semiconductors: : 
IC1 = GAL16V8; programmed 


(stepper2.jed)" 
102 = CA555 
C3 = 7805 
Q1-4 = BC337:.. 
D1-4 = 1N4001 


Miscellaneous: 
$1-4 = 4-way DIP switch block 
M = unipolar stepper motor 7-24V 


960303-EL1 
960303-ES1 


+) i | | Pa 


+4 


€d €0 
oe} teal) Ye 


ot hl § 


* Programming files for this project 
available on disk, see page 70. 


JEDEC-file generated by amiGAL-Assembler V1.0 
(c)1992 by Johannes Schnell & Hans-Peter Dusel 


; Simple steppermotor controller 
; Auth: Sami Karhulahti 


71912199403 

;Unipolar StepperMotor Controller . 

72 chip stepper2 GAL16V8(A) 

;16VBA 

719,12.1994 CLK DIR H_F ENA RES ne ne ne nc GND 


;Sami Karhulahti /OE T4 T3 T2 Til nc C BA VCC 
, equations 


* 
Go* 

QF2194*QP20*FO* 

LO224 11101111111110111111111111111111* 
L0384 01011101111110111111111111111111* 
L0416 01101110111110111111111111111111* 
L0448 10101101111110111111111111111111* 
L0480 10011110111110111111111111111111* 
L0576 01101110111010111111111111111111* 
L0608 01011111110110111111111111111111* 
L0640 01111101110110111111111111111111* 
LO672 10111110110110111111111111111111* 


A := /A * /RES 
B := DIR * A * B * /RES 
+ DIR * /A * /B * /RES 
+ /DIR * /A * B * /RES 
+ /DIR * A * /B * /RES 
DIR * /A * /B * /C * /RES 
DIR * A * C * /RES 
DIR * B * ¢ * /RES 
/DIR * /B * C * /RES 
/DIR * /A * C * /RES 


LO704 10101111110110111111111111111111* 
LO736 10011101111110111111111111111111* 
L1024 11111111111111111111111111111111* 
L1184 11100111011011111111111111111111* 
L1216 11110110011011111111111111111111* 
L1248 11111010011111111111111111111111* 
L1280 111211111111111111111111111111111* 
L1440 11100111010111111111111111111111* 
L1472 11110110010111111111111111111111* 
L1504 11111001011111111111111111111111* 
L1536 11111111111111111111111111111111* 
L1664 11100110011011111111111111111111* 
L1696 11101010011111111111111111111111* 
L1728 11011001011111111111111111111111* 
L1760 11110101010111111111111111111111* 
L1792 11111111111111111111111111111111* 
L1920 11100110010111111111111111111111* 
L1952 11101001011111111111111111111111* 
L1984 11011010011111111111111111111111* 
L2016 11110101011011111111111111111111* 
L2048 11111111001100010011100100110001* 
L2080 00110010001110010011010000110000* 
L2112 00110011000111110000000100001111* 
L2144 00111111000000001000011110000111* 
L2176 100011111000111101* 

CT73FE* 

0000 
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/DIR * A * B* /C * /RES 
‘A * H_F * ENA * /C 

+ BHF * /B * EMA * /C 

+ /H_F * /B * ENA 


Tl.ce = vec 


/A * HF * ENA * C 
+ HF * /B * ENA * C 
+ /H_F * B * ENA 


T2.0e = vec 


/A * HF * /B * ENA * /C 
+ /A * /H_F * /B * ENA 
+ A * /0_F * B® ENA 
+ HF * B * ENA * C 


73.08 = Foo 


7A. * HOF * #H * ENA * ¢ 
+ /A * /H_F * B * ENA 
+ A * /H_F * /B * ENA 
+ HF * B * ENA * /C 


T4.0e = vec 


It is generally known that young children soon develop 
a habit of watching TV far too long. Although most 
parents would like to see them reading books or 
playing quietly, youngsters will spend hours on end in 
front of the telly if nothing is done about it. 


Design by Robert Lacoste 


The simple circuit presented 
here provides an original so- 
lution to the above educa- 
tional problem. It allows you 
to ‘give’ a certain amount of 
TV viewing time to each 
youngster, who is free, in 
principle, to use up this time 
as he or she sees fit. After a 
short learning phase, you 
will notice (hopefully) that 
the children are developing 
much more intelligent view- 


ing habits. Of course, the 
Telly-Guard may be used for 
any other application where 
electronic time allotment is 
required. 


The principle 


Each little rascal has a per- 
sonal ‘key’ which ‘contains’ a 
certain number of time 
units. To be able to use the 
TV set, all he or she has to 


do is insert the key in a spe- 
cial reader, which then 
switches on the TV. The re- 
maining time is indicated by 
an LED scale. When the end 
of the scale is reached, the 
time is up, and the TV is 
switched off without warn- 
ing. You, the responsible 
parent, have a ‘master key’ 
which enables the user keys 
to be ‘charged’ with a certain 
number of time units. This 
master key also allows the 
rightful owner to watch as 
much TV as he/she likes! 


Circuit description 


The circuit diagram is very 
simple indeed, and based on 
an inexpensive microcon- 
troller, the Motorola 
MC68705P3. The entire cir- 
cuit contains only 30 compo- 
nents, including the 
reader/controller and one 
key. 


A clean 5-V supply volt- 
age is supplied by a voltage 
regulator consisting of Tl. 


Dl and Ul. The TV is 
switched on and off via a 
relay, Kl, which is con- 
trolled via transistor T2. The 
use of a relay ensures a 
complete electrical isolation 
of the circuit from the 
mains, 

The unit is operated by 
three push-buttons, SW1, 
SW2 and = SWS. Four 


jumpers, JP1-JP4, allow dif- 


ferent modes of operation to 
be selected, depending on 
how you would like the unit 
to function (see below under 
‘Practical use’). The ‘remain- 
ing time’ indicator is formed 
by an array of ten LEDs (D4). 
Don't worry, the meaning of 
the LED bar is easily learned 
and understood by children. 
The unit has two more 
LEDs. D5 indicates’ the 
on/off status of the TV set, 
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Fig. 1. Circuit diagram of the Telly-Guard. Translations: terre = earth; moins = down; plus = up; creation clef maitre = create master key; 
temps restant = remaining time; haut = high; bas = low; marche = on; mode maitre = master mode; clef (n fois) = key (n times). 
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Fig. 2. Copper track layout and component mounting plan. Artwork produced with Layo1E. 


while D3 lights when a key is 
inserted into the reader. In 
order to limit the number of 
input/output lines used for 
the LEDs, they are multi- 
plexed under software con- 
trol. 

To limit the cost of the 
project, each key contains 
just one ‘classic’ EEPROM, a 
93C06 256x16 bit type, and 
two passive parts. 


Construction 


The printed circuit board de- 
signed for the Telly-Guard is 
single-sided and has only 
one wire link. It consists of 
two sections, which should 
be fitted at an angle of 90°. 
The larger sub-board holds 
the main circuit and a hid- 


den button, SW3. The 
smaller board contains 
front-panel elements SW1, 
SW2 and the LEDs. The con- 
struction with the two sub- 
boards allows the circuit to 
be fitted into a case with al- 
most no wiring. 

Start by fitting the wire 
link, the IC sockets, and 
then all other parts. Then 
connect the two boards via a 
few pieces of solid wire. Use 
a few drops of glue or epoxy 
potting compound to fix the 
boards in the case. 

The construction of the 
personal keys requires some 
dexterity. The components 
that make up a key (U3, RI, 
C6) are soldered ‘in the air’ 
inside a 5-way DIN plug. 
Although this construction 
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COMPONENTS LIST 


Resistors: 

R1,R2,R3 = 10ka2 

R4 = 8-way DIL resistor array, 22082 
R5 = 8-way SIL resistor array, 47kQ 
R6 = 1kQ 


Capacitors: 

C1 = 220pF 16V 

C2 = 100pF 10V 

C3 = 100nF 

C4 = 1pF 10V 

C5 = 27pF 

C6 = 6yF8 10V (tantalum) 


Semiconductors: 
T1,T2:= 2N2907 

13 = BS170 

Di = bridge 1A 50V 
D2 = 1N4002 

03 = LED 5mm orange 
D4 = 10-LED: bar, red 


D5 = LED,.5mm, green 

U1 = LM7805 

U2 = 68705P3 (programmed)* 
U3: = NM93C06 


Miscellaneous: 

TR1 = mains transformer 9V 5VA; 
X1 = quartz crystal 4MHz. 

K1 = relay 9V 5A; 1 make contact, 
350-V rated. 

SW1,SW2,SW3-= PCB mount push 
button. 

Fi = fuse 5 A. 

P1 = 5-way DIN socket, 45°, PCB 
mount. 

P2 = 5-way DIN socket, 45°. 
JP4-JP4 = 2.54mm pitch jumper 


* Programming files for this project 
available on disk, see page 70. 


Unit (h/min) Total time 


4 hours 

2 hours 

1 hour 

30 minutes 
15 minutes 
10 minutes 
5 minutes 
1 minute 


is not difficull, it does re- 
quire accuracy and a little 
patience. Pay attention to 
proper isolation between the 
parts and the metal screen- 
ing of the plug (which is con- 
nected to +5 V). 

As with all mains-pow- 
ered circuits, precautions 
should be taken to ensure 
electrical safety. In particu- 
lar, the circuit must be 
earthed, so that it remains 
safe if the transformer or the 
relay breaks down. This pre- 
caution should always be 
observed, unless you are 
dealing with a double-iso- 
lated device, which is diffi- 
cult to produce by a 
hobbyist. Here, the earthing 
is achieved by connecting 
the +5 V line to the earth pin 
of the mains plug. Although 
the mains voltage is only 
present at some points at 
the rear side of the PCB, you 
must always pull the mains 
plug before doing any work 
on the circuit. 


Practical use 


Fit jumpers JP1, JP2 and 
JP3 before you switch on the 
circuit, These jumpers set 
the length of a time unit. The 
total number of time units 
which can be charged is ten. 
The available options are 
shown in a separate box. 


Jumper JP4, if fitted, 
gives a ‘magnifying’ effect 
during the last time unit. 
When the available time has 
dropped to one tenth of the 
total time, the LED scale is 
‘magnified’ by ten, and the 
display starts to flash. This 
function is disabled when 
JP4 is not fitted. Your 
choice! 

The circuit is adjustment- 
free. After taking it into use 
for the first time, you should 
start by making the ‘master 
key’. This done by inserting 
a blank key, and then press- 


40 hours 

20 hours 

10 hours 

5 hours 

2 hours 30 min. 
1 hour 40 min. 
50 minutes 

10 minutes 


ing the ‘hidden’ push-but- 
ton, SW3. A user key is 
made as follows: insert a 
blank key, press SW3, and 
then SW1 (‘down’). This pro- 
duces a fully charged user 
key. If you leave this key in- 
serted in the reader, the sys- 
tem starts to count down the 
time units until the load is 
switched off. 

To charge a user key, first 
insert the master key (D3 
lights), remove it, an then 
the user key. Next, adjust 
the number of time units to 
be given by means of push- 
buttons SW1l and SW2. 
Other keys are charged in 
the same way. The reader 
switches to normal mode au- 
tomatically if there is no 
push-button activity within 
10 seconds. 

Although the construction 
and use of the Telly-Guard 
should be within reach of 
most of you, getting children 
to accept the principle of 
limited TV viewing time may 
present some fierce prob- 
lems initially. (960304) 


Note: the software men- 
tioned in this article is avail- 
able on floppy disk, see page 
70. 


Fig. 4. Object code to be loaded 
into the microcontroller. 


S1110100A680B7 04A6FFB705A6F7B706A600AB 
§$111010EB712B713B71458716B717B718B71947 
$111011CB71AB71BB71CB71DB723A614B71527 
§111012AA650B720A614B722A6FFB721A662DE 
$1110138B7081F091D099ACC0142CC01459A53 
$11101469BA601B7233D1A270AA600B71ACDBF 
$11101540281CC0145B621A1C7220AB621279B 
§111016206CD0287CC0178B621A1EE2606CD8B 
$111017002B5CC01E3CC01459A9BA602B7234D 
$111017E3D1A270DA600B71ACD02AECD0281A0 
$111018CCC0145B621A100270AA1EE2706A149 
S111019AFF27022006CDO02A5CCO1B3CD047CC4 
$11101A82606CD0291CC0178CC01789A9BAE54 
$11001B604B723B621A1EE2606CD02B5CC78 
$11001C301E3B621A1C7220AB6212706CDOB 
S10E01D00287CC0178CD047C2606CD0C 
$11101DB02AECC0145CC01B39A9BA603B72318 
$11101E93D19270DA600B719CD02BECD02CDDB 
$11001F7CC0239B621A1EE2706CD02C4CCFE 
$11102040209CC01E3 9A9BA605B723CD047C26 
§11102122606CD02D6CC0145B621A1EE260665 
$1110220CD02B5CC01E3B621A1EE270AA1FF61 
$111022E2706CD02CDCC0239CC02099A9BA63C 
$111023C06B723B621A1EE2706A1FF27022054 
$110024A06CD02C4CC0209CD047C2606CDED 
$111025702D6CC01453D19270DA600B719CDDE 
$111026502EFCD02CDCC02393D18270DA600C4 
810F0273B718CD02DFCD02CDCC0239CCBF 
$111027F0239A6EECD0351811E00A601B7136D 
$111028DCD048381CD0483B621270C4AA1C77A 
§111029B2302A6C7B721CD035181A60AB71FBF 
$11102A9A600B71E811F00A600B713811E0019 
$11102B7A601B713B71481A6C7CD035181A6C3 
$11102C50AB71FA600B71E81A605B71FA60024 
§11102D3B71E811F00A600B713B71481B62111 
$11102E1AB14A1C72302A6C7B721CD035181D8 
$11102EFPB621A0142A06A1C72302A600B72137 
$11002FDCD035181100299CD032CA680CDB4 
$111030A0339CD0343B710CD0343B7111502D9 
$11103181102B61143B1102608A1C72306A195 
$1110326EE2702A6FF81240414022002150211 
$11103341202130281AE0849CD032C5A26F999 
$111034281AE0812020702004913025A26F582 
$111035081B710100299CD032CA630CD0339CD 
$111035E150211029D9D9D100299CD032CA63F 
$110036C40CD0339B610CD0339B61043CD92 
$11103790339150211029D9D9D10020702FD1D 
$1110387110281010006A600B71C2014B61C4A 
$1110395A1FF270E3C1CB61CA1022506A6FFE4 
$11103A3B719B71C030006A600B71B2014B63A 
§11103B11BA1FF270E3C1BB61BA1022506A6AE 
$11103BFFFB718B71B050006A600B71D2014D3 
$11103CDB61DA1FF270E3C1DB61DA10225067C 
$11103DBA6FFB71AB71D8133173A152606A6DA 
$11103E914B7153316B612A114241F0CO01CF1 
$11103F73D162704A6002014B612BB12BB123A 
$1110405BB12BB12BB12BB12BB12BB12BB124A 
$11104133D172734A1652504A601205AA151E6 
$11104212504A6812052A13D2504A6C1204A2F 
$111042FA1292504A6E12042A1152504A6F169 
$111043D203AA1012504A6F92032A6FD202EA6 
$111044BA1B52504A60E201AA1A12504A61E03 
§11104592012A18D2504A63E200AA1792504B7 
$1110467A67E2002A6FE3D132702A4F73D1434 
$11104752702A4FBB701813D1E26023D1F8114 
S1110483B600444444A407A100260AA6D0B73C 
$11104911FA602B71E205CA104260AA668B7A7 
$111049F1FA601B71E204EA102260AA6B4B75E 
$11104AD1FA600B71E2040A106260AA65AB7B5 
$11104BB1FA600B71E2032A101260AA62DB7E7 
$11104C91FA600B71E2024A105260AA61EB7F2 
$11104D71FA600B71E2016A103260AA60FB703 
$11104E51FA600B71E2008A603B71FA600B767 
$11104F31E81A662B7081F09B610B724B61101 
$1110501B725CD03E2CD038A3A202618A65072 
$111050FB7203D1E26043D1F270CB61FA00179 
$111051DB71FB61EA200871E3A222613A6145C 
$111052BB722CD0301C70021A1FF2602A600BE 
$1110539C700120F0905A601CCO54DB624B764 
$111054710B625B711809BC70010A6F2B701AD 
$1110555CD0568C60010434848AA01B701CD81 
$11105630568CC0O551A650B711A6FF4A26FD27 
$10805713A1126F78198 

$10407840769 

S$10907F804F501000100FC 

S10507FE0100F4 

S9030000FC 
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sonnunnsennnsonnansnneDVESIGN.GOMPETITION WINNERS... 
SMARTCARD READER 


This design answers the widespread interest in Naciaaien 
applications involving smartcards. Chip-type connector 
telephone cards and credit cards catch the fancy of 

many. Those of you thinking of fraud at this point need 
not read any further, because that is not possible with 
this design. The circuit is, however, suitable for many a aariewe 
other interesting applications, so don’t throw away reader 

those expired telephone cards! 


Design by P.H. Baars 
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are connected directly to the card is inserted. This swiich 
smartcard. The vollage is is also connected to the 
stabilized to some extent by Centronics port. 

electrolytic capacitor Cl. Having built the small 
The smartcard connections board, you may check if it 
Clock and Reset are inputs, work with the aid of the test 


One application of the the green LED, databit 1 the wile Data is an output. program (test.exe). If this 
smartcard reader could be red LED, and the yellow LED The smartcard reader test is passed, try 
access protection to a pro- is connected to the power unit has a small internal ‘cardtest.exe’, which reads 


gram you have written your- supply. The other databils switch which checks if a and decodes the ATR string, 
self, This means that any 
user has to insert an autho- 
rized smartcard before he or 
she is allowed to use the 
program. Similarly, access 
checking and logging is 
within easy reach. Only a 
handful of parts are needed 
for cxperiments at home. 
The present design allows, 
for instance, telephone chip- 
cards to be read. The infor- 
mation read from such cards 
consists of the serial num- 
ber, production date/month, 
and the remaining value. 
The circuit diagram is so 
simple that a description is 
really superfluous. An exter- 
nal power supply is not 
_ needed because the supply 
| voltage is stolen from the 
parallel port. Diodes D1 
through D4 serve to prevent 
short-circuits between the 
databits. Databit O controls 
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Visit our WWW site at www.niche.co.uk for more information 

and a working demo. The demo is also available via anonymous FTP 
4 from ftp.demon.co.uk in the dir /pubAbmpcAwindows/pcbdemo/ as 

4 pcbdemo.zip. Internet e-mail orders@niche.demon.co.uk. 


iets 
Produce Single or Double sided PCBs. 


Print out to any Windows supported printer. 
Toolbar for rapid access to commonly used 


Runs on any PC runnirg Windows 3.1, Windows 95 or 
Windows NT with a minimum 2MB RAM 
thede work with any Windows supported printer and monitor 


_AaP EE 


components. 


unrestricted. 
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Helpful prompts on screen as you work. 
Pad, track & IC sizes fully customisable. 
No charges for technical support. 

Snap-to grid sizes 0.1", 0.05" 0.025" and 


SMT pads and other pad shapes. 
Prints at the resolution of your printer - much 


CH 1 4.2 1.2 . higher than the screen shot shown here. 
Niche Software (UK) a 
22 Tavistock Drive, Belmont, Hereford, HR2 7XN. Phone (01432) 355 414 A 
COMPONENTS LIST 


CENTRONICS CONNECTOR 


The program is relatively 
simple. There are various 
routines for the basic func- 
tions (LED on/off, clock 
high/low, etc.). The main 
program first checks if a 
card is inserted (‘swilch’). If 
so, data are read using the 
ATR (see Ref. 1), and 
checked. If this information 
is okay, it is converted into 
legible text. 


SMART CARD 
READER 


SWITCH 


SWITCH 


Al 


The routine ‘my_card’ 
contains the _ registration 
number of one of my own 
telephone cards. The num- 
ber may be replaced with 
your own number. The green 
LED will light when this 
number matches that on the 
card. If the numbers are dif- 
ferent, the red LED lights. 

The program is only in- 
tended as a starting point for 


further experiments, you 

can make it as intelligent 

and attractive as you like. 
(960310) 


Note: the software men- 
tioned in this article is avail- 
able on floppy disk, sce page 
70. 

Reference: 

1. Chip Cards, 
Electronics April 1995. 


Elektor 


R1,R2;R3.= 1kQ25 

D1-D4 = 1N4148 

C1 = 10yF 16V radial 

LED1 = 3mm dia., yellow 

LED2 = 3mm dia., red 

LEDS = 3mm dia., green 

Cont = Centronics socket, PCB 
mount, angled pins. 

Con2 = Smartcard reader unit. 
Available from eMedia GmbH, 
Postfach 610106, D-30601 
Hannover, Germany. Price DM 12, 


N-E-X-T M-O-N-T-H 


another 16-page section of 
Elektor Electronics devoted to 
prize-winning entries from our 
International Circuit Design 
Competition 1995. 

A selection from the subjects: 


» Microcontroller Switching 
Clock RTC56 

» PC-Driven Battery Tester 

» “Green power’ for PCs 

» Hybrid Headphones Amplifier 

» Intelligent Motor Control for 
R/C Models 

» PWM Signal Generator 


Don't miss the February 1996 Issue! 
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Articie title Order no. Price 
) (USS) 
JANUARY 1996 
SECAM-te-PAL Converter S50078-2 29,00 58.00 
Copybit Inveeter: 
PCB + PLO ciup 44.00 88.00 
- PLO chip 35.25 70.50 
Component Tester 
960032-1: 13.75. 27.50 


Nol avaitable 


| [ais K SET 
Order code 
> |966002-1. 


front panel foil 
Desi ign Competition projects: 
~ &-bit'Lagic Analyser” 


Remote: Monitor:far GH Systems * 
- Simple Stepper Motor Controlle:* 
ets: “Guard” 


ware has nol beer testec by 
onics (Publishing) 


DECEMBER 1995 
3 3-15¥ Power Supply 9501 06-1 
Practice Ar mate for Guitars 950016+1 


18.50 
34.50 


44.25 8850 
35.50 71.00 


44.50 89.00 
24.50 49.90 
1000 20.90 
954099-1 9.80 19.00 
954080-1 5.75 11.50 
954099-1 §.00 1s 60 


954033 11.75 2350 
10.00 


r pLS'1016 ICs fLattice} 
1arges only. na ready-burned ICs! 


‘ogramming 


IC5* 9565 16-1 6.00 12.00 
- IG8* or 1615* 956516-2 600 12,00 
* Disclaimer: this sottware has aot open tested by 
Elextor Electronics {Publishing} 
NOVEMBER 1995 
PIP Processor 
$4.75 109.50 
30.75 61.50 
21.50 
3 wer ar plitier 39.50 
Jogying LED 14.00 


scope prescaler 950115-1 50 
OCTOBER 1995 
md 
950011-C 45.75 91.50 


956508-1 3225 64.50 


Course diskette (DOS) 956009-1 21.50 
Special Autumn Supple 
- Experimentation boare ‘or 
PICs incl. tree disk for PLE 
ag PIC Micre- 
944) 17.75 35.50 
SEPTEMBER 1995 
Hi-Fi headphone amplifier 9SO064-1 5.00 10.90 
Cong fe 
PCB 950069-1 
- GAL 102 (20a) 956511-1 
GAL ICE 10) 956512-1 
HexFET p amo upgrade 


Articie title Order no. 


S6046 


Bat detector 

Sun olind contral 

Function generator 

- PCS + front panel toil 
PCH 

- Front pan 

per 

- PCB 4 8751 + disk 

8751 

- test program on PO disk 


MARCH 1995 
Telephone-coniroded mains switch 
- PCB + PIC (946642-t) — 950010-C 
- PIC 16054 

OSP function generator 
: PCB + dis 


“am PC disk 95 
program manual950014 
TDA1S600 car audio 
amplifier 


950024-1 


FEBRUARY 1995 


MIDI multiplexar 930101 

Automatic ighting timer  940098-1 

Infrared dimmer $40109-1 

Light-elfects generator 940100-1 

Upgrade your car battery 

charger 9401114-1 
round sound processoe 950012-1 

Induction motor governor 940095-+ 

JANUARY 1995 

Mini Audio DAC 949099-4 

1-10-3-phase converter 

- PCB + GAL + EPROM 94007 7-C 
GAL S46640-1 
- EPROM 94B840-2 

P.0.5,T. diagrostic card 


- POB + GALs (9461 


$- 12) 95 0008- C 
- GAL-t 1 


GAL-2 946639-2 
Self-loading EEPROM type 
X88C6« 9401161 
Debugging 6031/8051 


microcontrallor 
PCB + disk (9462 


1) 940117-0 


- software on IBM PC disk 946203-1 
valogue clockwork 930024 

DECEMBER 1994 

In-car audio amolifier {3} 940078-2 

RF immune power supply 940054-1 

ispStarter kil fram Latt-ce 

- PCB + disk (946204-1) = 940093-C 
Examples on PG disk 946204-1 

NOVEMBER 1994 

Single-wire commuricaton 940055-1 

In-car au plitier (2)  g40078-2 

Solid-state disk 

- PCB - EPROM (946641 -1)94 | 
EPROM 2 1 

Simple capacitance mete ganna -1 

OCTOBER 1994 

Motive-battery charger 940083 


15.00 
11,50 
37.25 


30 25 
900 


4.00 
30.25 


47.60 
3 SO 
19.00 


44 00 
35.00 


98.00 


13.00 


14.00 


29.50 


105.50 


60.50 
16.00 


49.00 
19.50 


§00 
6050 


Reed Farm, Pashley Road, TICEHURST TNS 7HE, England. For subscriptions, use the subscriptions order form amplifier PCB 12.78 Integratec AF amplif-er 
elsewhere in this magazine wer-On delay PCB 6.45 - oulpul amplifier boare 062-1 
Prices of past issues fexcept July/August and December}, including postage for single copies, are £2.70 (UK and Eire) { bit eliminator updale Dlitier PCB 062-2 
£3.00 (surface mi. titside UK}: £3.20 (air mai! Euro £3.95 (airmail outside Europe}. Prit os past July*Augus? and - PGB + MACH (956304-11 950084-C 40.50 81.00 IR remote control $40084-1 
Dacemper issues, including 9 tor single capies. are ‘4.00 (surface mail outside UK); £4.25 fairmail - MACH IC 956504-1 3650 73.00 amplitier (14 781 
Evrope}: and £5.00 (airmail outside Europe} RF tone-dip oscillator 950095-1 §.26 10.50 TY line morila 
- PCB + PI §40065-C 
PAST ARTICLES JULY/AUGUST 1995 PIC 16054 946643-1 
Active rim suowoofer i 24.50 
For information on past articles. please contact our Editorial and Administrative Office at Dorchester (telephone 0130S Mini robot c 6069 6.00 SEPTEMBER 1994 
250995: fax 01905 250996) Simple unction gene-ator950023-1 500 Switchable a.c. supply 934004 
Alkali’Manganese battery Anemometer & flow mete’ 940017 
COMPONENTS charger 6.75 13.50 Compact trequency meter 9$49051-1 
Fast charger for Nic lution counter 
Comporents for projects appearing in Elektar Electronics are usually available from appropriate ad ers in this PCB + ST6272 tdjoption) © 940045-1 6.00 12.00 
magazine. If difficulties in the supply of components are envisages, a source will normaly be advised in the aric'e Wt - 162720 940068-1 5.50 11.00 
should be noted that the source/s) given is (are} not exclusive — other suppliers may also be able to help Simple lO card 
6-¥ motive battery charger 94008 3-7 JULY/AUGUST 1994 
TERMS OF BUSINESS Genera! purpose IR value 
JUNE 1995 control $00 18.00 
Delivery Although every effort will be made to dispatch your order within 2-3 weeks from receipt af your instructions Function generator R controled switch 975 19.50 
we can not guarantee this time scale for all orde 29.50 59.00 MIDI swell p 
Returns Faulty goods ar goads sent in error may be returned for replacement or correction, but not betore obtaining 17.75 3550 
our consent. All goods returned should be packed securely in a padded bag or box, e ng 4 covering letter stating lass 
the dispatch note number. 4 the goods are returned because of a mistake on our part, we will refund the return postage 946647-1}950052-C 26.25 52.50 
Goods returned for retund must be in ‘esaleable condition and will he subjact to a 10% handling charge witha micimum 51 946647-1 W775 95.50 
charge of £2.50 uto light contra’ 950050-1 475 9.50 
Damaged goods ila ms for damaged goods must be received at cur Dorchester office within 10 days (UK): 14 days VGA distribution amplifier 950017-1 1000 20.09 Elektor Electronics books 
{Europe} or 21 day untries| trum the date on our ‘Recorded delivery’ ship How to buile 
Cancelled orders A orders will be subject to a 10% handling char ha mnimum charge of £2.50 MAY 1995 Test Instrum, ad Electronic 
Palents Patent protection may exist in respect of cifcusts, devices. components. and so on, described in our books MIDI anal How to hike £15.95 
magazines. Elextor Electronics (Publishing) do not accept responsibility or liability fer failing to identify such paten: or - PUB + EPROM (956507-119400 } amplitiers YOUr OWA AF valve $29.50 
other protection - EPRO 96650 16.75 33.50 Si 
Copyright All drawsngs, photographs. articles, printed circuit boards. programmed ontegrated circuits, diskettes and Programmer for 87/8951 Moonta a £14.95 $28.00 
soltware carriers published in our Oooks and magazwnes jother than in third-party advertisemerts) are copyrght and series Flash contro F prajee ts ers an nd Assembiar £9.95 
may not be reproduced or transmitted in any form or by any means. including photocopying and tecordling, in whole or PCB + EPROM :956644-11950003-C 26.50 53.00 4 Cirewite £9.95 $18.50 
in pan, without the prior permssion of Elektor Electronics (Publishing} in writing. Such written permission must als - EPROM 946644-1 1450 29.00 302 Circuits £9.95 pha 
obtained before any part of these publications is stored in a retrieval system of any nature. aI ammable 5 sine wave gener 363 Circuits £9.95 ee 
Notwithstanding the above, printed-circuit boards may be produced tor private and personal use without prio: - PGB + disk (95€ 304 Circuits £10.95 $20.25 
permission. = ; 505 Circuits £12.95 $23.5 
Limitation of liability Elektor Electronics (Publishing) shall not be liable in contract, tort, or otherwise Micropr £14.95 95 
Samage suttered by the purchaser whatsor' soever ansing out of. or in connexior with, the su 0; OeESor Data Book $27.70 
2 tO by Piddedltimiteiti Q oural. © pik leks pe acd ale Sheet Book 2 £10.95 $20.2 
services by Elektor Electronics (Publishing) other than te supply goods as described or, at the option of Elektar ST62T15 Data Book 3- £9,95 26 
Electronics (Publishing), 10 refund the purchaser any money paid in respect of the goads Peripheral Chins £10.95 $18.50 
Law Any questhon relating to the supply ef goods and services by Elektor Electronics (Publishing) shall be determined APRIL 1995 $20.25 


in all respects by the laws ef Engtand July 1895 


Electronic barometer 17.00 


ELEKTOR ELECTRONICS JANUARY 1996 


ne EER EE 


————— 


Please send this order form to * 1-96 
Elektor Electronics (Publishing) ORD ER FORM 

P.O. Box 1414 VAT No.GB 454 135 463 
Dorchester DT2 8YH 


ENGLAND Name 
Tel. (01305) 250995 Address 
Fax (01305) 250996 


“USA and Canada residents only. use $ prices, and send order 
form to 

Old Colany Sound Lab. P.O. Box 243. Peterborough Post code 
NH 03458 
Tal. (603) 924-6371, 924-6526, Fax: (603) 924-9467 : Date 


Please supply the following. For PCBs. front panel foils, EPROMs, PALs, GALs, microcontrollers and 
diskettes, state the part number and description: for books, state the full title; for Photocopies of 
articles, state full name of article and month and year of publication. Please use block capitals. 


Order Code Description Price each | Total 


Method of payment (see opposite before ticking as appropriate) Sub-total 
Note: cheques not made aut in sterling must be increased by the equivalent of £15.00 P&P 


(1 Bank draft Cheque (payable to Elektor Electronics Publishing} Total paid 


Expiry date: Signature: 


Article title Order no, Peice Article title Order no. Price Article title Order no. Price Looking for clues? t | T 
& ; (uss) ; Be 
| Can't find it? 


- PCB + EPROM (946635-1)940019-C = 26.75 53.50 - disk (13M PC format) 1811 8.80 17.60 uC 8751 (7141) 930064-C 57.25 114.50 Elektor Electronics |ltem Tracer 
946635-1 1 5 PIC programme 7141 25.75 5150 = 


940033-1 - PCB + software set (7161)940048-C @ 66.00 132.00 Outpul amiplites vith AF | 
gda0t1-1 - PICT7C42 + PC disk 7181 52.75 105.50 handpass filter 930071 6.75 1350 
Joysti -mouse adaplor 944040-1 700 14.00 100W AF amplifier Digilal hygrometer 
Discrete preamplifier 944063-1 850 17.00 - adaptor board 930039 8.25 1650 -PCB+ EPROM (6301) 930104-C 28.00 56.00 
Sertronics 10 intarface 944067-1 8765 17.50 amplifier board 920135-1 19.40 3880 - EPROM 2764 6301 14.50 25.00 
300451 controller board 944069-1 15.00 30.00 - pretection board 920135-2 7.95 15.90 | Pe MOSFET tester 930107 32.50 65.00 
Rabust AF power arp 944075-t 975 1950 
PO over-temperature alarm) 944076-1 4.2 850 FEBRUARY 1994 OCTOBER 1993 
1-4 MByta SIMM adaptor = M44094-1 15.50 31 00 800535 single-board Stereo m-xer UPBS-1 1.95 390 | 
Optical doorbell 944080-1 6.25 12.50 computer 924046 14.10 28,20 MIO! channel monito: 930059 14.00 28.00 
PIC expearnmenting board ==©944405-1 17.75 35.50 Copybit elimmnator Ah meter with digital display 930068 14.00 28.00 
ACS transmitter with 800835 » PCB 4 MACH - GAL 930098-C @ 46.25 9250 | Autoranging frequency 
- PCB + cisk (946199-1] $44106-C 13.00 26.00 - MACH + GAL 6321 42.25 84.50 | readout 930034 = 1250 26.00 
- sottware on 1BM PC disk 946199-1 975 1950 Min preamplifier 930106 29.25 58.50 RONM-gate switchover for 
Smail loop antennas Bidiractiona: AS232-te- Atari ST 930005 30.25 60.50 a 
- software on IBM PC disk 1951 10.75 21.50 | Centronics converter 930134 1400 28.00 Micrortrollet-driven NiGe 
Software emulation of RCS batlery charger , 
infra-red code JANUARY 1994 - board and ST62EtS 920162-€ 2550 31.00 Z seh covers” 
-soltwara on BM PC disk =» «190110. 76 21.50 | SIM —an 805+ simulator - ST62E15 7071 10.00 20.00 | : ; 1965 
PIC programming course: - software on IBM PC disk 1931 =6.34.25 68.50 Fuzzy logic multimeter - 2 trot 
-filas and mise. utiltigs on Digital dial 920161 12.75 2550 -PCB + Fuzzy Contra’ One 920049-C 23.75 47.50 - 1994 
IBM PC disk 946 196-1 9.75 19.50 RDS decoder Fuzzy Control One disk 1721 7.75 18.50 
F PCA + EPROM (6331) 930121-€ 23.75 51.50 
JUNE 1994 - EPROM 27Cf4 6331 14.50 29.00 SEPTEMBER 1993 | Min, requirements: Windows 3.1, 386 CPU, 4 M8yte 
$0595 SAC extension [2¢ tester Fuzzy logic multmeter-1 920049-2 20.00 4000 RAM. 2 Mhyte HD space. Windows 95 compatible 
- PCB 940025-1 39.50 - PCH - GAL (6341} 930128-C 36.25 7250 Linear temperature gauge 920150 7.05 14.10 Price: £75.00, £12.00 for subsenbers (please quote your 
- software o1 IBM PC disk 1941 75 19.50 - GAL type 6097 6347 30.75 6150 | PC-aided transistor tester subscription number when ordering) 
- (26 d:sulay so*ware on Telephone dled switch - PCB 920144 9.75 19.50 Order code: 956014-1 
IBM PC disk 946197-t 9.75 19.50 - EPROM 2764 6271 14.50 29.00 software on IBM PC disk 1781 750 15.00 
\2¢ bus booster 940057-1 7.25 1450 Harmon’ ennarcer 930025 13.50 2700 | 
f ce 940035-1 6.25 12.50 DECEMBER 1993 (2C alphanumerical cisplay | Elektor Electronics slipcase 
Fual consumption monitor 940045-1 600 12.00 535 card with EPROM emulator - PCB + disk (1851) 930044-C = 14.25 28.50 a - 
alligenLEPROM eraser = 94(1058-1 9.00 18.00 - GAL and PAL 6311 26.09 5200 - Soltware on IBM PC disk 1851 $.50 17.00 
RMS AF vulimeter Mini micro clack 
MAY 1994 - PCB 930108 1225 24.50 - PCB 930055 7.50 15.00 
Mains signalling system - 2 - front panel foil 920198-F 1726 34.50 - clock: STE2T1S 7111 11.60 23.00 
> transutter PCB. disk (1911) wilcn 930097 6.25 12,50 - darkroom timer: ST62T15 7124 11.50 23.00 
and EPROM (6371) $40021-20 33.25 66.50 Mediu-n power HEXFET - cooking timer: ST62T15 7131 11,50 23.00 
- EPROM 27064 6371 1325 26.50 amphiier 930102 12.75 2550 950-1750 MH2 converter UPBS-1 1.95 3.390 
- software on IBM PO disk ry 975 19,50 Microcontroller-criven UART: 
| -PCB 930073 475 9.50 JULY/AUGUST 1993 
APRIL 1994 - $162T10 7151 17.25 34.59 Active 3-way Joudspeake 
Mains signalling system - 1 SCART switching box 930122 1425 28.50 system 430016 21.50 4300 
-eceiver board 940021-1 10.25 20.50 Maxi micro clock 
68HO11 processer board 930129 775 15.50 NOVEMBER 1993 - PCB 930020 1550 31.00 
Headp" ones amplifier 940016 3875 37.50 Precesion clock for PCs - clack: ST62T10 7081 41.50 23.00 
- PCA + disk (1871) 930058-C 12.25 24.50 > darkroom timer: ST62T1O 70at 11.50 23.00 
MARCH 1994 - soitware on IBM Pe disk 1871 850 17.00 - cooking timer: ST62T10 7101 11.50 23.00 
400535 assembler course VHEVHF TY tuner SMO soldering station 930065 950 19.00 
- EMON52 ROM + disk 41811) 6221 17.05 34.10 PCBs -1 and -2, and VHF-low coqverter 926087 = 15.50 31.00 Price; £2.95 + P&P {£1.50 UK; £2.00 outside UK} 


cantinued overeat 
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Article titte 
Gbus‘.se‘S oi 1 PGB) 934016 8.00 
Yoice operated recoding 934039 6.00 
General transtoiner PCB 934004 6.50 
Plant humdity monitor 934031 4.50 
Plant humidity masitor 
{supply 934032 4.00 
Four-inid DAC card ‘or POs: 
- GAL 6251 10.75 
Multi-purpose disp.ey decoder 
- EPAOM 27128 6261 1150 
JUNE 1993 
Spectrum YU mealer 970151 = 13.00 
GAL orugra ner upgrade: 
- PCB 930960 4.50 
> software on IBM PC disks 1/01 WIS 
- idem, vo Opal dr. disks 1881 10.75 
- software on Arriga d sk 1841 11.00 
Uigilal haqueccy ‘radout 
for VHFAUKF vecervel 926001-2 14.50 
Inexpensive prase neler: 
~man board 930046 9.00 
> meter board 920018 470 
- [rant oarel fai 930046:F 1725 
X2404-0-4751 milerfacng: 
- sollware on IBM PC disk 1891 8.50 
MAY 1993 
FN stereo signal generator = 920155 23.00 
VHFAUKF recerver 92600 19.00 
Philios pream ph er 
- PCB 930003 750 
- software or IBM PC disk 1861 8.50 
Workbench PSJ 
> man PCB 930033 71. S0 
- display PCB 920075-1 4.0 
> tron: panel foil 930039-F = 17 00 
APRIL 1993 
Aucio Dower meter 93008 e 10.25 
Yiceo digitizer for PCs: 
- PCB 1 disk (°831i 930907-C @ 37.00 
- Soltware on IBM PC disk 1831 14.50 
Intrared racetver for 89C32 
singla-board computer: 
~ PGB and aish (1791) 920149-C @ 14.50 
- Soltmare on lM PC diss, 
also tor DTMF decoder 1791 7.50 
4MB orinier bo er curd: 
- PCB 920009 e 27.59 
- PROM 27064 6041 15.40 
- {fort panel tnil §20009-Fe 825 
MARCH 1993 
Linear sound oressu‘e neter S30006e 7.00 
Electrical’y isolated BS2I2 
interface 921138 @ 10.25 
TY test paliarn gereracor “07 
8032 SBC 
- EPROM 27256 6151 18.30 
FEBRUARY 1993 
Cigital audio-v sual system (4) 
sottware package. EPROM 
GALS and IBM PC disk 6181 90.50 
U24008 NiCd battery charger: 
- *CB 920098 @ 8,75 
- {port oanel tol 920098-Fe 875 
Nigitil-aud.o enhancer 920169 @ 1425 
12C opto:relay card 
~ PGB 920004 e 11.00 
- sullvare on IBM PC disk 1821 7.65 
Watt hour meter: 
~ PGBs -1 and -2 and 
EPROM (6241) 920148-G @ 37.25 
- FPROM 27256 6241 40.00 
JANUARY 1993 
PAL tesl palterr generator 
- PCS + GAL 162115 920179-C @ 15.30 
- GAL 20V8 6211 9,40 
Mult-core cable tester 
> matrix baad 9260/9 @ 17.95 
- slave unt 926084 e@ = .20 
> master unit S28085 @ = 8.25 
DECEMBER 1992 
D gital a-dia‘visua: system: 
OCB + EPROM 1617 920022-C @ 34.10 
- £PROM 270256 6171 = 10.30 
- ganel foil disso've unl = 920022-Fl @ 10.09 
- parel tar remote control 920022-F2e 19.40 
> pasel foi main urit 420022-F3 @ 28.80 
1.2.Gh? mu'ttunson 
Frequeney mater 
- PCB + EPROM (5141) 920095-C @ 29.40 
- EPAGM 2/0256 641 1° 46 
- front pane foil 920095-Fe 13.60 
Octput amplifier fer nbbon 
iuuospeakers 920135-le 1940 
920135-2@ 7.95 
Peak-delta Nifd charger S2047 8 4.10 
IBC-to-hoxheaderadaotor = 924049 @ 6.45 
Miri sayboard for 260 924047 @ 12.95 
400552 pP system 924071 e 20.00 
Mains power-on delay 924065e 645 
Speec’vsound memory 
- sottware on iBM PC disk 1771 7.65 
NOVEMBER 1992 
Printer shariag unt 920011 @ 1470 
Oilference thermometer 920078 e 5.30 
Low-powar TTL-lo-RS232 
imlarlace 920°27 @ = 3.55 


16.00 
12 00 


OCTOBER 1992 
Aucio DAC - 3 

- PCB 

- Font panel [oil 

Mans sequencer 
Wideband active antenra 
ROS demodulator 

Pascal routines for Multi- 


tunclian Measurement Gard 


for PGs: sattwave on disk 


SEPTEMBER 1992 
EPROM emulator - 11 
- PCB 


~ software an IBM PC disk 


JULY 1992 


12VDC to 240VAC inverter 


man bnard 
- power board 
- fran; panel int 
Audio DAC - 1 
Optocard for universal 
PC 170 us 
FIM tener - §: 
- keyooard ‘display board 
- S-meler board 
- EPROM 270256 
- Front paviel foil 
RS232 quick teste 
Water pump contol for 
Solar power system 
Simp'r power supply 


Wideband active telescopic 


antenna 


JUNE 1992 

126 d splay 

FMI tuner - d 

- mode control 9oa°e 
- symhesizer board 
Guitar iuner 

- Pd 

- fron: panel ‘od 

Mult. purpose 280 card 
~ GAL set (2168) 

- BIOS EPROM 27128 


- software a7 1AM PO disk 


4MB orinter tulfer 
-tronl panel foil 
EPROM 27C64 


May 1992 

Compe: mans supply 
FAA tuner - 3 (PSUs 
GAL preqrammer: 

- PGB 


- software; ste June 1993 


NIDAM decoder: 
- PCB 
- irant pane: foil 


APRIL 1992 

80032 SBC exiensiag 
2-matre FM receiver 
Comb generator 
AD232 corvener: 

- PCB 


- software on IBM PC cisk 


Automatn NiCd cnarger 
LCD for L-C meter 
Mili-ohm meter adaptor 


MARCH 1992 
L-C Meter: 

- front panel fei 
8751 emulatur 


- EPROM 27064 + IBM disk 
A-D:D-A and 10 for (2 bus 


- PCB 


- software on IBM PC cisk 


AF deive ind.cator 
Centronics line booster 
Fh tures (tuner board) 
MIDI optical ling 


FEBRUARY 1992 


Auchovideo switching unt 


PC interlace for PCs 


Mini square wave generaler 
Swntch-node power suppy 


9200863-3 « 
920063-F @ 
920013 
92410ie 
880209 © 


1751 


910052 @ 
129 


920039-1 @ 
920039-2 
920038-F @ 
920063-1 @ 


10040 « 


920005-4 @ 
920005-6 e 
610% 
920005-F @ 
920037 @ 


924007 @ 
924024 @ 


924.02 @ 


920004 @ 


920005-3 @ 
920005-5 @ 


920033 @ 

920032-F @ 

920002 @ 
611 
6121 
iran 


910110-F @ 
6041 


920021 
920095-2 @ 


920030 © 


920035 @ 
920035-F @ 


21009 @ 
SINS4« 
920003 @ 


920010 @ 
1691 
UPBS-1 
920018 @ 
929020 @ 


920012-F @ 
920019 @ 
6051 


910131-2@ 
1821 
420016 @ 
EROER 
925005 @ 
920014 e 


910130 @ 
910131-1 © 
91015: « 
970001 e 


8051/8032 assembler course: 


- EMONS1 EPROM + course 
disk for IBM PCs (1661) 
-EMONS1 EPROM + course 


disk for Atari (1681) 


- course disk for IBM PCs 


> Coursa disk for Alar 


JANUARY 1992 


Build your own CB player: 


PCB 
- front panel fei 
Fast precise thermorretar 
‘ ow-trequan¢y counter 
- input boare 
- gisplay board 
Mini 280 system 
Protetyoing board fer 
IBM PCs 
PC-contraded weather 
statior (3): 


- Software on IAM PG disk 
supersedes 1551 and 1561) 


6061 


6091 
661 
1681 


310146 « 
910146-F @ 
S1008" « 


0149-10 
910149-2@ 
910060 © 


F10049 @ 


1641 


7.65 


15.30 


DECEMBER 1991 
Class-A power amplifier (27: 


- protection PCB 8B0092-3 © 
- power supply POB §80092-4 @ 
uP programmanle filters R10125 @ 
Amiga mouse-joystick 

switch 

- PCB 4078 © 
GAL 16V8 §001 
Sale solid-state relay 914008 & 
Slave mains orso4f control 

Mark-2 g140i26 
Cornect-4 sattware in 

27684 EPROM 6081 
NOVEMBER 1991 

Relay card for unwersal 

1:0 interface 910038 « 
Dissination limiter 910071 
Class-A power amplifier (4) 

-vnhaya amp. PCB 88D092-1 
> current amp. PCB 880092-2 » 
Timer tor CH syslems UPBS-2 
24-bt tuil-colour video 

digtizer (extension for 

Archimedes praject) 

- software on Arch. disk 1631 
OCTOBER 1991 

PC-coniralled weather 

slation (21 900124-2 « 
Audio spectrum shift 

envoder‘decoder 910105 @ 


SEPTEMBER 1991 
Timecode imerface tor sl.de cortrol: 


~ main board 310055 @ 
- display board 87291-9a @ 
- sottware on IBM PC cisk 61 

- front panel foil 910055-F e 
Asymm-symm ronverter 910072 @ 
Plotter oriver 

- software on IBM PC diss 154° 
JULY/AUGUST 1991 
Multitunctinn WO for Pos 

-PCB 910029 @ 
- PAL 1618 5991 
BW video digitizer 

- PCB 910053 
- sottyare on Arcn disk 1591 
Logic aralyser - 5 

~ IBM PC disk + LA-GAL 149% 

- Asari cisk + LA-GAL 1601 
Stepper motor board - 2 

- power diver beard 910054-2 @ 
LEO voltmeter 9:4005 @ 
Wien bedge 14007 @ 
Angled bus extension 

card for PGs 914930 
Syne separalor S14077 06 
JUNE 1991 

Universal battery charger 900134 © 
Lngie analyser - 4 

- power supaly board 900094-7 @ 
~ Atari irterlace oad 900094-f @ 
~ IBM interface board 900094-1 @ 

PAL 16L8 tnr IBM ace 5971 


Digital phase meter 


fset of 3 PCBs) 910045-1:2/3 e 


| ight transcerver UPBS-1 
Var able AC PSU. 

- PGR 900104 @ 
- trent panel foi: 9001 04-* 
Lian: sentch with TV IR nc = 910048 @ 
Seal-time clock for Atan ST 

-PCB 910006 e 
- software on IBM PC disk “621 
Stepper motor board -1: 

~ PAL 16L8 6011 
MAY 1991 

80092/8052 Computer 910042 @ 
Batte’y tester SOBDSE @ 
Universal 10 interface 

for BM PCs 10046 @ 
APRIL 1991 


Logic analyser (i: 
- control board 
MIDI programme charger: 


$00094-5 « 


- PGB 900138 
- EPROM 2764 5961 
8-bit WO for Atari: 

- PCB 910005 & 
- Software or: Atari disk 1571 
6-m band transveer 91001 & 
Wattmeter 

- meter board 910011-1@ 
- display board 910011-26 
Tektronix-Intel file converte 

- Soltware on IBM PG disk 1581 
Dirorner tor nalegen Lghts 

- transmitter board 910032-1 « 
MARCH 1991 

The complete preamplities: 

- input board 890169-1 © 
- main boar 890169-2 @ 
FEBRUARY 1991 

Logic analyser (21: 

- Probe board 9N0094-2 « 
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40 00 


Multifunction measure- 
ment card for Pas: 


- PCB S00124-1¢ 

- PAL 16L8 361 

~ Software on IBM PC disk 1461 

MIOl-to-C¥ interiace 

- 2764 EPROM 5981 

ROS decoder: 

- demedulatinr boad 830209 

- processar beard SOMIGO « 

- EPROM 2764 6951 

JANUARY 1991 

Logic aralyser (1): 

- Busboard 900094-4 @ 

DECEMBER 1990 

Mil'iohn meter 910004 « 

Signal suppressor for 

all-solid state preamp 904024 = 

NOVEMBER 1990 

Medi.m-power audio 300098 @ 

amplfier 

Programmer for the 8751 

- PGB S00100 @ 

- pC 87051 7061 

~ software on IBM PC disk 1471 

OCTOBER 1990 

VP-controted telephone 

exchange 

- PCB 300001 @ 

- EPROM 27128 3941 

SEPTEMBER 1990 

Infra-red emote contro: = 904085/86 @ 

JULY/AUGUST 1990 

Compact 10A power supply SOB045 e 

Intermediate projects UPBS-* 

Nini FM transmulter* 896118 @ 

Sound cenodulater for 

satellite TV recewers 900057 @ 

Audio power incicata’ 904004 e 

Four-moaniter driver 

for PCs SO4067 @ 

* car not be supplied te reacers in the UK 

JUNE 1990 

Power 7ener diade UPBS-1 

MAY 1990 

Acoustic temperature 

monitor UP8S-1 

APRIL 1990 

Digital model train (13) 87291-10 8 

Q meter 900031 « 

RS-232 splitter 00017-t @ 
900017-2¢ 

MARCH 1990 

Digits! model train (12) a7291-9@ 

Video mixer (3) 

- PCE A7304-2 @ 

- EPROM 27128 5921 

FEBRUARY 1990 

D-gital Mode! Train (* 1} BF?91-Be 

Reflex MW AM receiver UPBS-1 

JANUARY 1990 

Video mixer (0) 87304-1e 

Mini EPROM p-ogrammer ag0164 @ 


All solid-state preamplif ey 890170-2° @ 
The Digital Model train (10): 


- ventral arogram on disk 109 

DECEMBER 1989 

D.gital Mode! Train B7291-7 @ 

Solid-state preamp 890170-1" @ 
#90170-2" @ 

NOVEMBER 1989 

Digtai Model Tra (di 

- PCB a721-5@ 

- EPROM 27064 372 

SEPTEMBER 1989 

Digital Mode! Train 8r291-fe 

Mesunanice meter 8860/1 © 

MAY 1989 

Digital Model Tran (44 d291-4@ 

DTMF system decoder A50060 @ 

Sine-wave conyear UP95-1 

APRIL 1989 

Digital Model Train 87291-2:3 @ 

Functon generator UPBS-1 

Multi-point 1R control 890019: » 

§90019-2 @ 

FEBRUARY 1989 

Qigilal Model Train ar29l-te 

VHF receiver 886127 @ 
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PASSIVE-COMPONENT TESTER 


(FOR USE WITH AN OSCILLOSCOPE) 


i lise is a plethora of 
component testers on 
the market. Most of these 
are far too expensive for the 
average hobbyist or small 
business. The cost of the 
present tester is low enough 
to present no problems lo a 
small budget. It does, how- 
ever, require an oscillo- 
scope. 

Components may be di- 
vided into passive and 
active types. Active ones 
comprise, for instance, 
transistors, diodes, opamps. 
Resistors, capacitors, and 
inductors, to name but a 
few, are passive types. The 
tester is particularly suit- 
able for testing passive 
components. As far as 
diodes and transistors are 
concerned, it can check the 
p-n junction; for more de- 
tailed tests, special test 
gear is needed. 

The technology used is 
simple: a sinusoidal voltage 
is applied to the component 
to be tested (c.o.t.) and the 
consequent current flowing 
through the c.o,t. is mea- 
sured. The applied voltage 
and resulting current are 
applied to the x-y terminals 
of an oscilloscope (voltage 
to x, current to y), which 


pebd baa 


OMPONENT. _ i: 
| PESTER- 


When testing electronic components, it is not 


always necessary to gather detailed data on 
all the properties of a component. Often, 
gleaning a few facts yields enough 
information. The tester described quickly 
gives the user a good idea of various 
properties of a component 
on the screen of an oscilloscope. 


From an idea by R. Veltkamp 


spect to that of the voltage 
at the x input is the phase 
angle between voltage and 
current. This is why an 
amplifier is used to mea- 
sure the potential difference 
across Ry. This voltage is 
applied to the y-input. 

In Fig. 2, the sine wave 
generator is formed by Wien 
bridge oscillator IC], whose 
output frequency can be set 
to 10 Hz, 100 Hz, 1 kHz or 
10 kHz with switch S,. The 
oscillator is stabilized by T), 
a JFET Type BF256A (it 
MUST be an A _ version). 
When §, is set to a different 
position to alter the 
frequency, its ‘c’ section se- 
lects a different value ca- 
pacitor in the stabilizing 
stage. At the lowest 
frequency, a | pF capacitor 
is used; at the highest 
frequency, a 1 nF type. 

The output voltage of the 
generator is applied to 
power operational amplifier 
(op amp) IC», which pro- 
vides the current required 
by the c.o.t. The level of the 
output voltage depends on 
the setting of Sy as shown 
in Fig. 2. 

The generator needs to 
be calibrated (with P)), 
since the properties of two 


BF256As can be very dissimilar, 
which may cause an appreciable 
spread of the output levels. 

The component to be tested is con- 


gives a good indication of the state of 
the c.o.t. In ideal resistors, voltage 
and current are in phase; in ideal ca- 
pacitors and inductors, they are 


the oscilloscope. 

The potential across Ry is a mea- 
sure of the current flowing through 
the c.o.t. Moreover, its phase with re- 


shifted 90° with respect to 
one another. The more the 
c.o.t. differs from the ideal, 
the more the phase rela- 
tionship between voltage 
and current will differ from 
the ideal values. 


Circuit description 


The block diagram of the 
tester is shown in Fig. 1. 
The test voltage, provided 
by a discrete sine wave gen- 
erator, is buffered by an 
amplifier and then applied 
io the c.o,t. via test resistor 
Ry. The voltage drop across 
the c.o.t. is buffered by a 
second stage, after which it 
is applied to the x-input of 


Fig. 1. Block schematic of the passive-component tester. The 
various blocks remain compact in the actual design. 


nected to terminals c.o.t. 
(component on test). The 
voltage drop across the 
c.o.t. during the test is ap- 
plied to voltage follower IC3, 
via Rog. Diodes Dy and D5 
protect the non-inverting 
input of the op amp against 
too high voltages. The out- 
put voltage of IC3, is ap- 
plied to the x-input of the 
oscilloscope via Rg;, which 
protects the input against 
short-circuilts, 

The current through the 
c.o.t. is determined from 
the voltage drop across the 
relevant resistor selected 
with S3 from Ro3-Ros, which 
is measured by IC3p. Note 
that therefore the sensitiv- 
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ity of the tester is set with Sz. 

The output potential of ICg is ap- 
plied to the non-inverting input of op 
amp IC, while the output signal of 
ICs, (which corresponds to the voltage 
at the other terminal of the selected 
resistor) is applied to the inverting 
input. 

The power supply for the tester is 
straightforward. The voltages at the 
secondaries of the mains transformer 
are converted into a symmetrical di- 
rect voltage of +20 V. Regulators IC4 
and ICs provide a stable direct voltage 
of +15 V. ‘Mains on’ is indicated by 
Dj. 


Construction 


The tester can be built quickly and 
without undue difficulties on the 
printed-circuit board in Fig. 3. Before 


any assembly work is done, however, 
the power supply section must be cut 
otf the mother board. 

With component values’ as 
specified, IC, and ICs do not need a 
heat sink, but IC does. 

Set the required number of posi- 
tions of S» (6) and Sz (4) with the stop 
ring provided with these switches be- 
fore fitting the switches on to the 
board. 

When the board has been finished, 
check all soldering carefully and make 
sure that there are no short-circuits 
on the tracks. For the time being, set 
P, to the centre of its travel. 

A possible front panel layout is 
shown in Fig. 4. 

Fit the mother board behind the 
front panel with the aid of four 50 mm 
long M3 screws. nuts and washers, 
and 40 mm long spacers. This gives 


res 


PASSTIVE-COMPONENT TESTER 


sufficient space to fit the on/off 
switch. Mount the BNC sockets for the 
x- and y-outputs at the back of the 
enclosure. Fit the spring-loaded termi- 
nals for connecting the c.o.t. at the 
front panel. It is advisable to use a 
mains entry with integral fuse holder. 


Calibration 


Connect an oscilloscope to Kj), set 
switch Sg to position 10 V and adjust 
P, to obtain an output of 10 V (peak) 
on the scope. The tester is then ready 
for operational use. 


Parts list 


Resistors: 

Ry. Rg = 715 2, 1% 
Rg, R7 = 7.15 kQ, 1% 
Rs, Rg = 71.5 kQ, 1% 


S21 we 10Ve 00) Hatter 
2=5V an ge 


Sea2v 
Ae 
Ss OVS 
6 = 0V2 


Fig. 2. The circuit uses easily obtainable components. 
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Fig. 3. Printed-circuit 
board for the passive- 
component tester. 


Fig. 4. Suggested front 
pane;l for the passive- 
component tester. 


Ry, Rs = 715 kQ, 1% 
Rg = 4.22 kQ, 1% 
Rio: Roa. Rag-Rg; = 10.0 kQ, 1% 
Ri, = 10 kQ 

Rj. Rj Ea | MQ 

Ryq = 4.02 kQ, 1% 
Rj5 = 8.06 kQ, 1% 
Ryg = 20.0 kQ, 1% 
Rj7 = 40.2 kQ, 1% 
Rig = 80.6 kQ, 1% 
Ryg = 200 kQ, 1% 
Rog = 1 kQ 

Rg; = 8.2 kQ 

Rog = 100 2, 1% 

Rog. Roz. Rap = 100 2 
Rg = 1.00 kQ, 1% 
Ros = 100 kQ, 1% 
3.3 kQ 


ve) 
o3 
i 


Capacitors: 

Cj, Cy = 22 nF, 5%, metallized 
polypropylene 

Co, C3. Cg-C jo. Cis. Cig = 100 nF, 
high-stability 

Cs = 1 pF, metallized polypropylene 


Cg = 100 nF, metallized polypropylene 
C7 = 10 nF, metallized polypropylene 
Cg = 1 nF, metallized polypropylene 


C3, C4 = 1000 pF, 25 V, radial 
C47. Cig = 10 pF, 16 V, radial 


Semiconductors: 

D)-Ds = 1N4148 

Dg-Dg = 1N4001 

Dio = LED, red. high efficiency 
T, = BF256A 


960032-1 


Integrated Circuits: 


IC) = TLO81 

ICy) = LI65V 
IC3 = TLO82 
ICs = 7915 
Miscellaneous: 


K,, Kg = BNC socket 

Kg = 2-way terminal strip, 
pitch 7.5 mm 

S; = rotary switch, 3-pole, 4-position 

So, S3 = rolary switch, 1-pole, 12-posi- 
tion (see text) 

S4 = mains on/off switch 

Tr, = mains transformer, two secon- 
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800+ Items for DIY Audio Enthusiasts.» IF AN ADVERT 
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PANELS a The Advertising Standards 
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WAITE OR FAX over 850 advertisements every 
FOR FREE CATALOGS: month, it ensures compliance 


AUDIO SOLUTIONS, ; with the rules in the strict 
Audio Jrapetatiners Code of Advertising Practice. 
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® Fax Orders 702-565-4828 
ERS] Australia 1800-12-8491 U.K. 0800-96-7106 


PRICES 
A 6 


=x 


xR MSMR REM ENG EN eAk woe OL, 
WinInet 


POPRMEGAUxX x Ke MH RRR ep 
WWMM XXX KAMER BOOB 


U.S. & Canada (Mexico dial 95+) 800-551-2749 A A 
Call 800-634-3457 (U.S. & Canada) or 702-565-3400 * 


we 


5! 
We 
x 
x 
x 
5 
5 
45 
5 
a 
5 
a 
a 
x 
x 
x 
x 
x 
x 
x 
% 
M 
x 
x 
x 


NU AAL SONA BRUM RNNANMONMNNNS 
adn SgaoanyonosumsoMom pi 
SAAKASSEASASHRSS ARS RRRSA 


1 
1 
1 
1 
1 
i 
1 
1 
f 
1 
1 
1 
2 
2 
2 
2 
a 
a 
3 
3 
4 
4 
4 
f 


OO 


x 
2% 
» 


SESCOM, INC, 2100 WARD OR., HENDERSON, NV 89015 This space fs donated In Lhe interests 


OR PLEXIGLASS Founded in 1968 SESCOM, INC. is not responsible tor Inadvertent typographical errors 
and prices and specifications are subject lo change without natice 


a 


PERFORATE! of high standards in advertisements, 


o 
cS 


Fig. 5. The finished prototype board of 
the passive-component tester. 
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MIXED-MODE SIMULATION. 
THE POWER OF VERSION 4. 


New 


ese! Electronics 


Analog, Digital & 
Mixed Circuits 
Electronics Workbench" 
Version 4 is a fully integrated 
schematic capture, simulator 
and graphical waveform 
generator. It is simple to 
mix analog and digital parts 
in any combination. 


a computer 


The electronics lab in 


AOL LOCA LP EBL ES LIS AL ELOREE PAS 


Design and Verify 
Circuits... Fast! 
Electronics Workbench’s 
simple, direct interface 
helps you build circuits 

in a fraction of the time. 
Try ‘what if scenarios and 
fine tune your designs 
painlessly, 


orkbench 


More Power 
Simulate bigger and more 
complex circuits. Faster. 
On average, Electronics 
Workbench Version 4 is 
more than 5 times faster 
than Version 3. 


More Parts 
Multiple parts bins 
contain over twice the 
components of 
Version 3. 


More Models 


Over 350 real world analog 
and digital models are 
included free with 
Electronics Workbench. 
And, if you need more, an 
additional 2,000 models 
are available. 


Incredibly Powerful. Incredibly Affordable. 


If you need mixed-mode power at a price you With over 20,000 users world-wide, Electronics 

can afford, take a look at this simulator and Workbench has already been tried, tested and accepted 
graphical waveform generator that mixes analog as an invaluable tool to design and verify analog and 
and digital with ease. digital circuits. With Version 4 true mixed-mode 


simulation is now a reality with incredible simplicity. 


Electronics Workbench™ 


The electronics lab in a computer™ 


Order Now! Just £199* 


44-(0)1203-233-216 


Robinson Marshall (Europe) Plc 


x A 
‘—* 
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Nadella Building, Progress Close, 

Leofric Business Park, 

Coventry, Warwickshire CV3 2TF 

True mixed-mode simulation: Simultaneous AM transmission, Fax: 44 (0)1203 233-210 

digitization and pulse-code modulation of a signal. E-mail: rme@cityscape.co.uk 

Shipping charges UK £5.99. All prices are plus VAT. 

All trade marks are the property of their respective owners. 
Electronics Workbench is a trademark of Interactive Image 
Technologies Ltd., Toronto, Canada. 

* 30 Day money-back guarantee. 
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